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Plate  I. 


Fif;,  t.— Simple  amuigcnieut  for  warming  an  object  nmlcr  the  microscope.  It  consists  of  a  copper 
plate  (f)  with  a  centml  orittce  which  is  cemented  to  a  common  object-glass.  From  the  edge  of  the 
plate  a  copiwr  rod  (</)  projects,  the  end  of  which  can  be  heated  by  a  spirit  lamp.   p.  6. 

Fia.  12  —.\  similar  but  more  complicated  apiKvratus.  The  copper  phite  6  is  square.  The  rod  e 
projects  from  its  under  surface  (upper  as  seen  in  the  drawing),  and  fits  ill  a  groove  cut  in  tlie  glass. 
The  groove  ends  in  a  hole  into  which  the  pin  d  fits. 


FKi.  3.— Strieker's  warm  stage  (simple  form).  It  consists  of  a  block  of  black  vulcanite  about  3 
inches  long  by  I'A  wide,  and  '4  inch  thick.  The  centnil  chamber  (6)  is  closed  below  by  a  glass  plate, 
arid  suiTiiunded  at  the  top  by  a  perforated  copiMiV  dish  (a),  the  orifice  of  which  is  of  the  same  size 
as  the  chamber.  The  chamber  is  cylindrical.  Tlie  cisteni  of  the  thermometer  surrounds  the  cham- 
ber, as  shown  by  the  dotted  line  (ri).  Its  capillary  tube  lies  in  a  trough,  one  side  of  which  is 
formed  by  the  back  of  tiie  block  and  the  other  by  a  metal  plate  screwed  on  to  it,  the  form  of 
which  is  shown  in  the  figufe.  The  tube  (c)  leads  into  tlie  chamber.  A  second  tube  leads  from  it 
through  the  projecting  metallic  arm  show  n  at  the  top  of  the  flgui-e.  This  arm,  which  is  of  one  piece 
with  the  disk  (a),  is  of  such  size  that  the  rod,  fig.  13,  fits  on  to  it.  By  means  of  this  rod  the  chamber 
is  heuted  in  tlie  way  already  explained.  In  experiments  with  gases  the  gas  enters  by  c  and  passes 
out  through  the  projecting  arm.   p.  14. 


FIC.  13.— A  rod  ff)  Intended  to  fit  on  the  projectiMK  arm  of  flg.  2  by  means  of  a  spiral  (/).  It 
answers  the  same  pun><>"e  a«  (ff)  in  flg.  i.   A  similar  but  mucli  llglitcr  rod  is  used  for  fig.  la. 

FifJ.  16.  Object  suinKirt  of  lilack  vulcanite,  meiuinring  3  inches  by  i,  with  central  gas  chamber  a. 
The  gas  enters  anil  i»ui«c«  out  by  the  t\ibe  li  t/.  The  block  »  hen  in  use  Is  fixed  with  putty  on  to  an 
ordinary  object-glass,  and  the  chamber  closed  at  the  top  with  ft  cover-glass,  _ 


Plate  II. 


FIG.  3. — Strieker's  warm  etaee.  In  the  vessel  ABC  the  water  is  maintained  at  a  constant  level  (indicated  by  the 
dotted  line),  and  at  boiling  temperature.  A,  supply  tube ;  B,  waste  tulje ;  c,  tube  leading  to  the  stage ;  D,  tube  by 
which  the  hot  water  leaves  the  stage,  terminating  in  a  conical  dropper,  E ;  F,  funnel  for  collecting  the  drops  which 
fall  from  E;  G,  waste.  The  rate  of  flow  is  determined  by  varying  the  height  of  E,  by  means  of  tlie  sliding  screw  on 
which  it  is  supported.  It  admits  of  more  exact  adjustment  by  means  of  a  fljie  screw  which  works  in  the  axis  of  the 
vertical  coluiim,  on  which  the  escape  tube  is  supported.  This  column  is  firmly  fixed  in  the  stage  of  the  microscope  ; 
its  axial  screw  termiitates  above  in  a  milled  head,  K. 


FIG.  4.— Capillary  pipette,  p.  11. 


FIO.  14.-A  similar  otage  by  Strieker,  in  which  the  chamber  b  is  wanned  by  a  volUie  current  / /  are  two 
copper  plates  Ui  which  .'jtrkkor>  eleelrmlc.,  represent*.!  in  (Ig.  f>.  are  applied,  c.  A  platinum  wire  hy  which  thcso 
two  Pl»t«i  are  In  cunnmnicatlon.  It  o.ils  roun.l  the  cistern  of  the  the,  in.,mcter  rf.  The  eU.clro.U.s  are  In  connec- 
tion with  the  opiKxite  iwlcs  of  o  suitable  Imttery,  the  elcmcuU  of  which  must  present  a  larnu  surface. 


Plate  III. 


FlO.  5.— Cnrlmnic  acid  apparatus.  A.  Bottle  containing  hydrochloric  acid.  M.  Bottle  containing  fragments  of 
marble  on  a  stratum  of  broken  glass.  V.  Wash-bottle.  H.  Object  support,  flg.  16.  G.  T-tube  which  communicates 
with  the  gas  apparatus  by  the  tube  F,  which  is  guarded  by  a  clip,  and  in  the  opposite  direction  with  H.  By  its  stem 
it  is  in  direct  coninmiiication  with  the  mouth  of  the  operator  by  a  tube  on  wliich  there  is  also  a  clip.  Wlien  the 
first  clip  is  closed,  carbonic  acid  collects  in  M  and  drives  back  the  hydrochloric  acid  into  A  ;  a  current  of  air  can 
then  be  drawn  through  G  and  H.  If  the  clip  on  the  mouth-tube  is  closed  and  that  on  F  opened,  carbonic  acid 
passes  through  H.  p.  16. 


Fifi.  6.— Microscope  stage  on  which  the  object-glass  is  held  in  position  by  Strieker's  olectrodcs.  Each  electrode 
Ih  insulated  by  Iwing  screwed  into  an  lv<iry  kni)l>  wlilch  Is  let  Into  tlie  stage  plate  of  the  inicroscnpo.  The  electrodes 
are  cr>nncctc<l  (with  the  int^rj^'^'tinn  of  a  key)  with  the  secondary  coll  of  a  Du  Hois  Ueymond's  induction  apiw- 
ratns.  The  key  is  represented  open.  The  upper  surface  of  the  ul>Ject-glau  Is  covered  with  tiufull,  leaving  a  space, 
6,  (or  the  recept  ion  of  the  object,   p.  17. 


Plate  IV. 


Fig.  II.— Support  for  the  stndy  of  the  circulation  in  the  web  of  the  frog.  It  must  he  so  arrangeil  thai;  the  largo 
hole  is  just  opposite  tliestige  ajierturB  of  the  microscope.  {See  description  in  text,  p.  42.)  It  may  also  be  used  for 
the  study  of  the  tongue.  For  tliis  purpose  half  of  a  ring  of  cork  must  be  fixed  witli  bra,s8  pins  round  the  hole  on 
the  side  next  the  end  of  tlie  Iward.  To  this  cork  the  comua  of  the  tongue  may  be  attached. 


Fig.  20. — a  lib.  I  njcctiun  cannulas,  actual  sizes. 

Fio.  31.— Section  knife.  In  the  left-hand  comer,  Ironsrerse  section  of  the  blade. 


FIO.  i3,— Nozzle  of  Injection  syringe,  actual  size, 

FIO.  „_Snpp<,rt  fr.r  studying  the  clrculati(,n  In  the  mmcntery  of  Iho  fropt,  a.  Board  oti  which  the  froir  lies 
C.  Glo..  d  -kon  which  the  ine»„ntery  rests,  h.  Trougl,  for  the  reception  of  ^he  coll  of  Intestine,  d.  Object-glas. 
eoreied  with  ojrk.  |Im  the  Uxt,  p.  loS,  b  and  c  ore  transposed,]  maM 


Plate  V. 


FIG.  22.— Common  large  colourless  corpuscle  of  the  newt,  a  to  h.  Successive  forms  assumed  by  the  same 
cell  in  the  course  of  an  hour,  In  a  preparation  enclosed  in  oil,  without  the  addition  of  any  reagent,  p.  3.  (Hart" 
nack :  Ocular,  No.  3 ;  Objective,  No.  8.) 


FIG.  23.— A  granular  corpuscle  In  the  same  preparation,  a  to  ft.  Successive  forms  as«;imed  by  the  same  cell 
in  the  co<irse  of  fifteen  minutes,    p.  5.   (Ocular,  No.  31  Objective,  No.  8.) 


Fio.  24.— (i  and  6.  Coloured  blood  corpuscle  of  the  newt,  after  the  addition  of  2  \kt  cent,  boracic  acid, 
nhowing  the  zoold  and  ox'old.  c.  Coloured  corpiisclo  of  human  blood,  after  the  addition  of  2  per  cent,  tannin 
solution,  showing  the  zoold  and  a3Coid.  d.  Coloured  corpuscle  of  newt's  I>loi)d,  after  the  addition  of  dllntod 
acetic  acid.  e.  The  same,  treated  with  water,  and  then  subjected  to  tlio  action  of  CO2.  /.  The  same.  A  small 
quantity  of  CO2  ha.i  l)ecn  aildcd  to  it,  after  It  hiul  l)ecn  rendered  palo  by  treatment  with  water,  g.  Colourless 
corpuscle  of  newt's  blood,  after  the  ailditiun  of  dilute  acetic  acid.  h.  Colourless  corpuscle  of  human  blood,  after 
the  addition  of  dilate  acetic  acid.    pp.  13-15.    (Co.,  3;  Obj.,  &) 


Plate  VI. 


FIG.  23.— Oil  preparation  of  liuuian  blood,  as  observed  on  the  warm  stage.  A  colourless  blood  corpuscle  is 
seen,  showing  the  changes  of  form  it  has  undergone  in  twenty  minutes,    p.  9.    (Hartnack:  Ocul.,  3;  ObJ.,  8.) 


Fto.  7.-Varion»  fom.  of  epithelial  cells  from  the  trachea  of  a  cat.  after  maceration  in  solution  of  bichromate 
of  poUMh.   Oohlet  celln  arc  scon  at  the  top  of  the  figure,  to  the  left.  p.  23.  (Oc..  4.  ObJ.,  8.)  "'C'romate 


Plate  VII. 


FIG.  26.— Epithelial  cells  from  the  urinary  bladder  of  » 
rabbit,  after  maceration  in  solution  of  bichromate  of  potash, 
p.  27.    (Oc,  4;  Obj.,  8.) 


FIG.27.-Epithelial  cells  (.idged  cells)  of  the  rete  malpighU  from  a  pointed  condyloma,  macerated  in  solution 
of  bichromate  of  potash.  The  cells  are  in  various  stages  of  diyiaion.  (Oc,  3 ;  Obj.,  8.) 


Fig.  28.— Saporflclal  cells  of  the  same  prcpnTatioD.  Endogenous  proliferation  is  seen  at  a  and  c.  p.  26. 
(Oc,  3;  Obj.,  8  ) 

Fig.  29.— Jaggod  cells  of  the  middle  layers  of  pavement  epithelium  from  a  vortical  section  of  the  gum  of  a 
new-born  Infant,  hardened  In  chromic  acid.  (Oc,  3;  Obj.,  8.) 


Plate  VIII. 


Pig.  30.  Abdoiuiniil  mrfacd  tf  centrum  loiuliuenin  of  rabbit,  aligbtly  coluured  witb  silver,   a.  EiiUotlieliuiu 

of  the  sero3.-i  where  no  lyuii)h  vessel  ia  seeix.  6.  Tlie  same,  showing  an  interfaaeieiilar  lymph  ohannel  under- 
lying the  oudotheliuui,  in  which  a  capillary  lymph  vessel  runs.   c.  A  "stoma"  (?).  pp.  29,  112.  (Oc.,2;  Obj.,  4.) 


Flu.  31. — Pleural  surface  of  centrum  tendiiieum  of  rabbit,  more  strongly  eolourf  d  with  silver,  a.  Diu'k  silver 
liues  of  the  interstitial  substance  of  the  endothelial  cells ;  6.  coll  substance;  c.  nucleus.  (Oc,  3;  ObJ.,  5.) 


Flo.  32.— The  same  an  Mg.  30,  still  mora  iuteniiily  coluuiod.  (Oc,  3;  ObJ.,  7.) 


ViG  ^-Omeutvim  of  gtiinenpig  treated  with  silver.  A.  One  of  the  principal  trahecuhe,  containi.ig  bloud. 
ve'  els  and  ^aTc^r  B  Fenestrafed  portion,  the  trabecular  of  which  are  covered  with  Hat  endothehuua.  p.  33, 
where  it  is  referred  to  as  fig.  8.  (Oc,  3;  Obj..  7.  Tube  of  the  microscope  not  di-awn  out.) 


Fic  I  .  ,  inited' iwrtlon  of  (-iiicntuiii  of  im  ape.  Silver  pruiiaratloii  of  surface  eudo.licliuiu.  showinn 
the  emlolheliuiM  which  cover-  a  principal  trabecula  (fc).  H  re  and  there  cells  are  seen  which  have  gernilnatlve 
characters-  and  branded  cell.i.   n.  Moahwork  of  bundles  of  fibrous  connective  tissue,   p.  29. 
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Plate  X, 


Fl.i  T'  -J<ilvir  iiTi^IHTul'""  Uni  Koi.linn  <i(  thv  ci/h-rmi  lymiihathn  magna  in  r  fuiiialo  frog,  ii,  Umlo- 
tliclial  elcmciiU  of  iwrit.menl  iiiirfm:n  Imvlnit  KiirmliMitliiK  dinmcturii.  h.  A  fruo  tmlmculii  i)r<iJeollii({  iihiivo  the 
mirfaoe,  coverod  with  gOTiiiinfttinu  •■ndDtlicIiiiiii.  c.  I'iKiiieiit  colln.  p.  aa.  (Oc.,  3;  OliJ.,  8.  Tiilw  imt,  ilimvii 
out.) 


Plate  XI. 


Flo.  38. — Bud-shaped  structure  of  mesogaatrium  of  frog,  treated  with  silver,  covered  with  ciliated  polyhedral 
germinating  endothelium.  In  the  ground-substance  of  the  bud-shaped  structure  are  groups  of  yoniig  amceboid 
cells ;  and  in  addition  to  these  are  vacuole  cells  beset  with  cilia  on  their  internal  surface — i.e.  that  turned 
towards  the  cavity  of  the  vacuole.  There  is  also  a  largo  vacuole  cell,  the  wall  of  which  has  become  changetl 
into  endothelium.   (Oc,  3;  Obj.,  8.) 


Fia  37-Silvcr  preparation  of  fenestrated  portion  of  anterior  mediastinum  In  the  cat:  oxtoiisivo  fformlnation 
of  the  endnthclinni  surronnding  tmlicculiu  (normal).   (Oc,  3;  Obj.,  7.I 


Plate  XII. 


FIG.  40.— Horizontal  prepnm'ion  of  cornea  of  frog  coloured  with  chloride  of  gold,  showing  the  network  of 
branched  cornea  corpuscles.  The  ground-substivnce  is  completely  co'ourless.  p.  40,  refened  to  as  fig.  10.  (Oc,  3; 
Oljj.,  8.) 


Ml 


-51 


KKi  rj.—(:<irnt:i\  lit  frug  trentud  with  lunar  caustic,  n.  Canalicular  system  {SitftkminJuiiHem).  \n  one  place 
ft  limnchcd,  flattened  cornea  corpuscle  with  Its  nucleus  Is  scon ;  In  two  others  are  lacuna)  of  the  ciinallcular 
system,  and  nuclei  (c)  of  the  coniea  corjiusoles.  d.  Mitrratory  colls,  b.  Ilranchoil  clmnnels  which  connect  the 
lacunn;  of  the  canalicular  system.   Oround-sulmtiince  ilark.    p,  38.   (Oc,  3 ;  OliJ.,  q.  Immersion.) 


Fig.  43.— Surface  of  chronically  inflnmed  me- 
sentery of  ape,  pencilled  and  treated  with  silver. 


FIO.  44.— The  same  preiKiralion,  sliowinj;  Mio  bmnclicd  celln  of  the  canalicular  ayateni  filled  with  fat  Klohules. 
(Oc  3;  ObJ.,  8.) 

Fl(i.  4i.--IIt)rizontjil  ])rcpaTntlrin  of  conioa  of  ralihit,  treated  first  with  lunar  caURtie,  and  afterwards  placed 
In  10  per  cent,  nalino  solution.  Oround*HUl>Htanco  clear,  while  the  caiwilicular  system  is  marked  out  by  a  dark 
granular  precipitate.  This  a)>poar'incf,  and  that  shown  in  tig.  39,  have  the  same  relation  to  each  other  as  the 
positive  to  the  neKntivo  of  a  photograph,    p.  38.   (Oc,  3;  ObJ.,  7.   Tube  not  drawn  out.) 


PI.ATK  XIV. 


FIO.  46.— Oelatinons  substance  of  infra-orbitiil  fossa  of  rabbit,  fresbly  prepvreii  in  seniiii.  a.  Bundles  of 
connecti^"e  ticsue.  b.  Flat  broiiclicd  cells,   c.  The  same  seen  iu  profile,  rf.  Cells  of  doubtful  character 


1/ 

PUJ.  47-— oil"  of  the  Miuo  prciKinition  seen  from  the  surface.  Tliey  apjioar  as  Hat,  bninclied  cells  with  nblonn 
linclol.    The  protoiilasin  of  IhecolU  is  distinctly  flbrilUlod.   (Or.,  i ;  ObJ.,9;  Iniin.  i  i..n  in  tmih  these  figures.) 


Plate  XV. 


Fir,,  sc.— I'eiicillcd  xiUei  ijri  |.iiiiit ion  of  imrictnl  iwritoiieuin  (vom  llic  liuiilinr  region  of  iiriibliit  with  clironic 
lx^riloiiii.18.  CcUb  of  tlio  miiiiliciiliir  Hystein  lire  flccti  (bniiiclicil  coiincoUvo  Uhuuo  corpuscles)  with  vivcuolus,  in 
which  nro  fat  cells  nn<l  yMing  iiinwijoid  cells,   (Oc. ,  3;  OhJ.,  8.) 


Plate  XVI. 


FIO.  SI,— Prepnrnlion  of  surface  i<f  oincntuiii  of  rnhlilt,  poiicllloci  and  treated  with  sliver,  a.  The  flat 
branched  celU  of  the  canalicular  systom  arc  %'i»ible  aH  flnely  granular  strnclurcs ;  their  nuclei  arc  sharply 
dellued,  and  in  several  pl.-iccs  are  seen  in  the  act  of  dividing,  b.  Migratory  cells,  some  of  wliich  are 
free,  while  others  grow  out  from  the  flat  cells  of  the  canalicular  system,  like  buds;  in  one  of  the  latter,  the 
formation  of  a  vacuole  is  seen  at  c.  d.  A  vacuole  cell,  the  wall  of  which  is  already  changed  into  oudoUivliol 
clcmcts.   (Oc.  1;  OtiJ  .  9,  Iminenion.) 


Plate  XVII. 


Plate  XVIII. 


FIO.  57.— Ix>ngltniliiml  sectiuii  of  intcn-ertebral  cartiliitte  of  tliu  tiiil  of  a  mbliit.  The  preparivtioii  was 
Cfj)oure<l  with  cliloridc  of  gnld,  then  iiiiu:erated  in  dilute  chromic  acid,  and  hardened  in  nlooliol.  b.  Clear 
hyaline  cnrlihige.  a.  Border  between  hyaline  and  (c|  connective  ti»BUo  cartilage.  Hero  the  griiiind-HilbKtnnce 
con!*ist^  (aA  in  tefidon)  of  bun<lleK  of  connective  tissue.  Instead  of  Hat  tendon  cells,  are  others  which  in 
general  arrangemei.t  rcseniblB  them,  but  uliich.  In  consoiiuoncc  of  their  form  luid  structural  character,  mutt 
be  regarded  aa  cartilage  cells.   (Oc,  3,  ObJ.,  8.) 


Platk  XIX. 


pif;.  53.— Trniisvcrsc  ncctioii  of  n  jwrtion  of  tlie  eijipliysis  in  tho  nciglilioiirhood  of  the  (Uapliysis  of  the  femur  of 
a  hmiinii  ffetim.  iiuicerHtcd  in  clironiic  ncid.  Tliiu  piirt  is  still  covered  witli  hyiiline  ciirtilugo.  11.  Superflctivl 
portion  of  tiynline  c»rtiliige.  fc.  Tlie  name,  with  large  ciirtiliu;c  eclls,  tlie  interccUiilur  iiu)>8tjuiou  of  which  nt  c  is 
nndergoing  tranidtion  into  enibryonnl  hone  trnheculru  c.  </.  Fine  flhroUB  tissue,  rich  In  cell  elements  and  lilood- 
vwwlB.  found  in  the  incsh  work  of  tlic  l»)ne  tnihccuho.   p.  49.   (Oc,  3  ;  OliJ.,  7.) 


Plate  XX. 


'A 


yjQ  cf),  l/jiiKilii'lioul  "t'ctioii  of  cpipliyHis  of  the  munc  i>reimriU,loii.  A  mul  B.  Pure  liyiilino  ciirliliigc  of  the  Joint. 

C.  Ijayereln  whltli  the  cartila>iecn|)milc»ftreili»liiiotly  enlargeil,  i.e.,  where  the  liiiereclluhir  Buhatiiiice  in  iliiiiiiiinhed- 
At  IJ  the  cell  eleiiieiits  (ilerivcd  from  the  cnrtilaxc  cell  of  the  enrtiliiKe  ui)mule)  hegiii  to  jilncc  theiii»el\  en  in  regiiliir 
order  pirriphcrHlly  ;  the  iiitcrcellnliir  milisUuiee  still  further  diiiiiiiishen  and  luwscB  over  into  hoiiy  tmlieciiln!— Iho 
cndiryonnl  IkiUO  IImuc  of  the  layer  E.  In  lliiB  layer  the  cell  elements  of  the  spaccii,  which  answir  to  the  caitiiago 
cniwulenof  the  previous  layer  D.hftveprcclBoly  the  ijonltlon  of  o«leol)lnijt«.  p.  49.  (Oc,4;  Ohj.,  7.  Tuho  not  drawn 
out.) 


ri.ATu  XXI. 


FIG.  60.— Transverse  section  of  the  diaphysis  of  the  femur  In  ahtiman  fcetus,  macerated  with  chromic  acid.  a.  Clu- 
centric  layer  of  connective  tissne  of  periosteum.  6.  Bundles  of  connective  tissue  of  the  periosteum  which  run 
longitudinally,  cut  across,  c.  Loose  layer  of  interiuil  iieriosteuni,  rich  in  l)lood-vessel8  and  young  cells,  which  is  in 
course  ot  transition  into  d,  the  tmhocul.'u  of  lionc,  iw  well  as  into  its  rich  medullary  tissue.  The  l.itter  abounds  in 
bloo<l-vo«Rel«  and  cellular  elements  and  occupies  the  space  around  and  l)etwcou  the  tral)eculft».  The  cells  of  the  loose 
tissue  of  internal  iieriostcum  must  lie  regarded  as  analogous  with  the  cells  (bono  coriiuscles)  found  in  the  hone  tra- 
lieciil.x',  with  those  (osteoliliwts)  which  lie  upon  the  bone  tiabeculie,  and  witli  tliose  in  tlie  medullary  tissue.  In  a 
siinil.ar  nianiicr  the  intercellular  substiuice  of  the  loose  internal  periosteal  layer  (more  or  less  distinct  fibrous  con- 
nective tissue)  are  continuous  with  that  of  the  boup  tmbeculiu,  and  of  the  siiaces  between  them,  p.  so.  (Oc,  3", 
ObJ..5.   Tube  half  drawn  out.) 


Platk  XXII. 


FIG.  6r. — Verticftl  section  of  Iho  parietul  bone  of  the  skull  of  a  child,  niaccriited  in  chromic  auitl,  showing  the  bone 
irat>ccul!e  of  the  diploe.  a.  Bone  tnibecula;,  covered  by  (b)  osteoblasts,  c.  Medullary  tissue  (in  oiitUno).  d.  Spaces, 
artificially  occasioned  by  the  yielding  of  the  hiuiellie  of  the  bone  trabeculaj.    p.  50.   (Low  power.) 


Plate  XXIII. 


Flf!.  62.-Loiigitu(liimI  section  of  tlio  epipliysis  of  tlie 
iiietatiirsiil  lioiio  of  ii  rablilt,  macerated  in  eViroinio 
aoiil.   n.  Kiilty  tissue  of  tliu  nieil>illft.   a'.  Systcni  of 
lione  (rulic('uliu.  tlie  spaces  between  wliich  are  Hllccl  up 
witli  nieil\illnry  tissue,  rich  In  cellular  elements.  These 
elements— niuiluUary  cells— are  In  continuity  with  the 
layers  of  cartilage  cells  which  have  a  columnar  amingo- 
nient  (i).   d.  Layers  where  the  cartilage  capsules  begin 
to  enlarge,  previously  to  transition  into  the  tubular 
cavities  of  the  layers  c,  while  the  cartilage  cells  gernii- 
nalo.   The  Interocllnlar  substance  which  bounils  Iho 
capsules  is  calci lied.    p.  50.   (Low  power.) 


Platk  XXIV. 


Fig.  63.— Loiigitncliual  secliuuof  mnscular  coat  of  fallopian  tube  iu  a  sow.  a.  Connective  tissue  trabeeuloe  which 
form  the  septa  between  the  biuidles  of  unstriped  muscular  fibre.  6.  Transverse  layer  of  unstriped  muscular  fibres, 
cut  across,  c.  Connective  tissue  which  contains  the  large  blood-vessels,  and  separates  the  transverse  muscular 
Ijiyer  6  from  the  longitudinal  muscular  layer  rf.  e.  Outermost,  or  serous,  covering  of  the  fallopian  tube.  p.  53. 
Oc,  3;  ObJ.,  5.) 

FlCi.  6^.— Fresh  isolated  preparation  covered  in  serum  from  the  tail  of  a  rabbit,  showing  the  transition  of  trans- 
versely striped  muscular  fibre  into  a  connective  tLssue  bundle,  i.e.,  into  tendon,  p.  61.   (Oc,  2 ;  Obj.,  5.) 
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Pif!.  i;.— Dingrani  to  illustrate  the  course  of 
a  ray  of  ll((ht  transmitted  Ihruiign  a  muscular 
fibre.  (.*■<;  p. 


Fin.  65.-Frei.h  prci«mlion  In  sermii  of  an  iwlated  inusonlar  lllirc  of  //i/'Irophiliu  pla-ut  with  transverse  stria- 
a.  M.i..;iilMr  siili.tHh.1..    I,.  KMt.  i  iii';T,..M  iiicdullary  nerve  llbre.   c.  Uoytre's  prominence,    p.  54.   (Oc,  i ;  "bj  ,  7.) 


Platk  XXV. 


FIR.  66.— Section  of  nil  Injected  muscle  of  the  extrKinities  of  a  rat,  sliowiug  the  distributiou  of  hlood-vessels  in  the 
transversely  striped  ntusctiliir  tissue,  a.  Arteriole.  6.  Vein.  d.  Cai)illiiry  between  them.  c.  Muscular  libre  with 
transverse  striaj.   (Oc,  3;  Obj.,  5.) 

Fig.  68. — Isol  ited  muscuLar  fibre  with  transverse  strife  from  an  oblique  section  of  the  tongue  of  a  frog  coloured 
with  chloride  nf  gold.  The  muscle  cells  are  distinctly  shown,  and  three  are  visible,  each  containing  several  nuclei, 
p.  61.  (Oc,  3 ;  ObJ.,  8.) 


FlO.  67.— Isolated  smooth  muscular  fibres  of  the  small  Intestine  of  a  cat,  niacerated  in  blelimmiito  of  potash.  The 
siilmtAnce  ol  the  cells  Is  longitudinally  strialad,  thu  nuclei  are  stnir-shaiwd  and  well  defined.   11.  52.  (Oc,  3;  ObJ.,  7.) 


Plvtk  XXVI. 


K,G.  70  -Three  «an,Uo«  ce.s  wit.  spiral  a»res  in  a  pre.aruUou  of  U.e  .uue  Uiud  as  fl.  E,.ci.  .u>«.io« 
cell  exhiMU  a  nucleated  capsule,  p.  72.  (Oc  4:  Obi  '  ^1 


( 


Plate  XXVII. 


Fio.  71.— Ganglion  cell  from  teased  preparation  of  spiiml  cord  of  calf,  tnaoeratcd  In  bichromate  of  potash. 
The  (faniflion  cell  may  bo  called  bipolar;  Its  distinctly  fllirillated  structure,  and  the  larso  nucleus  cnclosod  in 
a  distinct  membrane,  with  its  largo  nucleolus,  are  sjiecially  to  l)e  noted.   \>.  6q.   (Oc,  3;  Obj.,  8.) 

Fid.  74.— Horizontal  preparation  ot  cornea  of  ratibit  coloured  in  gold,  sliowing  a  portion  of  the  sub-epithe- 
llal  ner^'e-plexus,  with  n,  its  coarse  non-nwdulhited  nerve  truulcs,  and  b,  lumll  bundles  ot  uon-uiedulintcd 
nerve  fibres,  p.  7?.  (Oc.,  3;  ObJ.,  7.) 


Plate  XXVIII. 


Fin.  72. — A  many-branched  gnnslion  cell  from  the  same  i)repai'ation  as  fig,  71.  All  the  processes  are 
branched,  with  the  exception  of  a  single  pale  one— the  axis-cylinder  process,  which  is  also  distinguished  from 
the  others  by  its  more  delicate  longitudinal  streaking,  and  the  absence  of  any  gi-anular  substance  between  the 
stripes,   p.  69.   (Oc,  3;  Ob].,  8.) 


Flo.  75.— Horizontal  section  o(  cornea  of  rabbit  oolonred  in  chlorido  of  gold,  showing  the  nerves  of  the 
tuhttantin  proprlii.    a.  Coarse  non-inedullnted  norvo  tnink.    6.  Kino  non-niedullatod  nen-o  fibres,    p.  78. 
Mnipiifled  300  diaiii.) 


{ 


F,a  ,6.-Hori.o.W  section  of  cornea  of  .a.hit  '^o^o.reOU.  oi^^J^^  '^Z'T. 

meduUated  nerve  tru,.ks  of  the  sub-epithelial  plexus;  fc,  the  fine  non  n.eduUated  u 
of  the  finest  nerve  ilbrUs.  p.  78.  (Magnified  300  dian..) 


Fir.  77  -Auerl.acl.'»  ploxu.  ot  Pn.all  intentlnc  of  human  f.elus  coloured  with  Rold.    The  plexus  consists  < 
fl»,rillated  suhsU.nce,  and  is  n.rule  up  ..f  trahccuhe  of  various  thicknesses,  which  unite  m  larRe  placoid 
Nu'"  US-like  clemcnU  (unfonned  ganglion  cells)  and  ganKllon  ells  arc  en.hedded  in  the  plexus,,  the  whole 
which  l«  enclosed  in  a  nucleated  sheath.,  p.  73.  (Oo.,  a;  Ot>J.,  7.) 


Plate  XXX. 


Fig.  79.— Horizoutal  preparation  of  cornea  of  rabWt  coloured  with  cMorido  of  gold,  a,  Larger,  6,  smaller 
non-raeiluUated  uerve  fibres;  and  c,  the  smallest  flbrils  of  the  sub-epithelial  network,  p.  78.  (Oc,  3;  ObJ,,  10. 
Immersion.) 


Pm.  7S.— HoTl7/)nlftl  necllon  of  cornea  of  guiiicapig  coloured  in  olilorldo  of  gold,  allowing  the  «nl)-epilholliil  uervo 
hranchiiigs.  n.  Coarse  noii-mednllaled  nerve  trunk  of  the  Kuli  eiiltliellal  plexus.  6.  Fine,  and  c  finer  non-medul- 
luted  nerve  flbrea  of  the  auli-epitliulial  network,   p.  78.   (Mngnilled  30a  diaw.) 


Platk  XXXI. 


Fig.  8o.— Horizontiil  preparation  of  cornea  of  guiueapig,  showing  tlio  snperficiiil  iutra-epitlielial  network  of  nou- 
luedtillated  uerve  fibres  as  seen  from  the  surface,   p.  78.  (Magnifleil  300  cliam. ;  reduced.) 


h'i'l.  8f.— IIuri7.uiitil  pioi»irnMoii  of  ci.nio  i  of  frog  coloured  with  chloride  of  gohl,  showing  the  dlstriliul  Inn  of  non  • 
niwliillatcl  nerve  Ohros  In  a  iwriplii  ml  portion  of  the  cornea.  ,1.  Coi.rso  non  nicdnllatcd  iitrvu  trunks,  nerves 
of  the  first  order.   t>  and  c,  Non-niedull;itod  nerve  flbros  of  the  second  and  third  order,   p.  7a   ((V.,  y,  o),j   7  ) 


Plate  XXXIl. 


Flo.  83.— Oblique  section  tlirongh  the  deerer  epitlieliuiu  of  the  cornea  of  a  riihbit,  and  the  superficial  layers  of  the 
tubttantia  propria.  Preparation  Ccploured  witli  clilovide  of  gold.  a.  Coarse  iion-iiiedullated  nerve  trunks  of  the 
sub-epithelial  plexus.  6.  Tufts  of  fine  nou-niodullated  nerve  fibres,  c.  Similar  fibres  of  the  deep  intra  -epithelial 
network,   d.  Epithelial  cells,   p.  78.   (Magnified  300  diam.) 


Pin.  f!2.-Slinilnr  prer«ration  U,  fig.  81,  hut  showing  bettor  the  nerve  flhres  of  the  sulwUuco  of  (he  cornea,  a.  b, 
and  c,  as  in  flr.  81.   ri.  rini'st  non  niolullated  neno  fibrils,   p.  78.   (Magnined  300  diam.) 


LATK  XXXIII. 


Fig.  84.— Horizoiitiil  preiiamtion  of  the  saino  kind  iis  flg.  83.  .sliowing  the  deep  intra-cpithclial  network  of  fine  non- 
medulliiteii  nerve  Allies  viewed  frou)  the  surface,  a.  Contours  of  deepest  cells  of  anterior  epithelium,  b.  Nerve 
fibres.   i>.  7     (O.-.,  3;  Obj..  7-   Tube  not  drawn  out.) 

Fio.  85.— Horizontal  section  of  cornea  of  rabbit  coloured  with  chloride  of  gohl.  exhibiting  more  swellings  than  in 
fig.  73,  which  are  due  either  to  tlie  mode  of  prei)aration  or  to  tlie  appearance  of  foreshortened  nerve  fibres  passing 
upwjirds  or  downw.irds  into  other  layers.   (Oc.  3;  Obj.,  7.   Tulie  half  drawn  out.) 


Plate  XXXIV. 


Fic.  87. — Horizoiittt!  preparaliou  of  nictitating  membrane  of  frog  in  chloride  of  gold,  showing  the  distribution  of 
uou-medullated  nerve  fibres  to,  a,  capillary  blood-vessels.  6.  Coarse  non-medullated  nerve  fibres  giving  ofT  fine 
branches  c,  which  form  a  plexus  around  the  vessel.  •  p.  79.  (Oc,  3;  Obj.,  8.) 


Fl'l.  as.— Mesentery  of  frog  tr<ifttc<I  with  chloride  of  gold.  a.  Largo  tnink  of  mednllntcd  norvo  fibres.  6.  A  slngln 
iiieihillnted  nfrrvc  fltire.  n  and  1/.  Non-niedHlIatcd  norvo  fllire*.  e.  An  element  belonging  to  the  inemhrana  pro/irla 
of  the  nie»entery.  /.  Nuclenn  of  Hue  uiin-mcdullalod  nerve  flbrc.  ff.  Ciipilliiry  lilooU  vessel.   p.  8j.   (Oc,  3;  Ob].,  a) 


Plate  XXXV. 


PlO.  89.— Horlsiontal  prepiratioii  of  the  tail  of  the  tadpole  treated  with  chloride  of  gold,  n,  Cnpillftry  blood-vessel. 
b.  C'oante  noii  riiediilliitfd  ner^'o  tninkii.  c.  Fine  iion-inoduUfttod  nerve  fibres,  d.  Minute  fibrilRot  tlie  ultiniiito  »«b- 
epithelial  network,  in  wliicb  cells  and  nnclei,  c,  are  Bcattored.  In  one  jiart  of  the  vropnration  the  snrface  epitboliuni 
is  left,  which  Dhows  the  relative  size  of  the  meshes  of  the  aub-ex>ithoIlal  network.  |>.  80.  (Oc,  3  ;  ObJ.,  7.  Tube  not 
drawn  oiit.l 


Platk  XXXVI. 


FifJ.  90.— Mesentery  of  frog  prepared  In  chloride  of 
gold,  showing  the  distribution  of  non-nicdiillated 
nen'e  flbrc«  to  11  capillary  lilood-vessel ,  a.  b.  A  coarse 
non-iiiedtiUated  ner\'e  fibre  giving  off  finer  hrjinches, 
which  fonii  a  plexus  round  the  capillary.  Some  of 
these  finer  fibres  iMjIong  to  the  wall  of  ttie  vessel, 
p.  83.  (Oe..4:  Obi.,8.) 


Fig.  91.— Horizontal  .section  of  tongue  of  frog  treated 
witii  chloride  of  gold,  allowing  the  distribution  of  non- 
medullated  ner\'e  fibres  to  .a  capillary  blood-vessel,  a. 
Capillary  vessel,  b.  Coarse  nou-niedullated  nerve  fibres, 
c  and  d.  Fine  non-niedullated  nerve  fibres  forming  a 
plexus  which  surrounds  the  vessel  like  a  sheath,  d. 
Non-medullated  nerve  fibres  in  the  wall  of  the  vessel 
p.  83.   (Oc.,3;  Obj.,8.) 


FIO.  92.— Trannverse  section  of  mucous  ineniliraneof  vagina  of  rabbit  prepared  with  chloride  of  gold,  showing 
the  plexuses  of  non-mcilull.ited  nor\'e  filiros  wbicli  u  irr  .nnl  t\ir  Kniidl  »  f  unstrlped  imi"i  iil  u  (Univ  p.  83.  (Oc,  3; 
Obj.,8.   Tube  not  drawn  oat.) 


FIG  Q3.-Hori2onUl  prepivratiou  of  the  base  of  a  gland  of  the  viembrana  mctiUuu,  of  th.  fiog  stained  with  chW.de 
of  gold,  showing  the  distribution  of  non-.uedallated  nerve  fibres  to  the  gland  n  Mombnum  ;,ro/.r«  of  g  au.  . 
6  Coarse  non-medullated  nerve  trunk,  c.  Fine  nou-medviUated  nerve  fibres,  which  form  a  plexus  round  the  gland. 
From  these  fibres,  fine  fibrils  proceed,  which  penetrate  between  the  epitheluil  cells,  d.  of  the  gluiid.  p.  79.  (U-;.,  3 . 
Obj.,8.) 


FIO.  9.— Horizontal  nection  of  toniro*  of  froK  treated  with  ohUiriilc  of  gold,  showing  the  distribution  of  non-nicdul- 
laled  nerve  fibres  to  an  nrleriolo.  a.  Minute  artery  giving  off  two  capillaries.  Circular  niuseulnr  fllires  are  visililo 
In  two  pl.icCT  "M  the  arteriole,  b.  Connective  liMsue  cori'nscIcB  of  tlic  iiiterinuscular  tissue,  c.  Coarne  noii-inedul- 
lated  nncleat^-d  nerve  fibres,  d.  Fine  nijii-incdiiliated  nerve  llbros  forming  a  plexus  liico  n  slieatli  around  tlio  vessel. 
Many  of  these  contain  nuclei,  pp.  37  and  83.  (Oct.,  3  ;  ObJ.,  7.) 


Plate  XXXVUF. 


Kli:.  94. — Horizontal  section  of  mucous  membrane  of  vagina  of  rabbit  stained  with  chloride  of  gold,  showing  the 
distrihiition  of  tlie  iion  meduliated  nerves  under  the  surface  epitlieliuin.   a.  Coarse  nerve  tnniks.    h.  Outlines  of 
the  deei>est  epithelial  cells,   c.  Non-inedullated  nerve  fibres  fonuing  a  plexus.    In  some  places  branchlets  maybe 
seen.  >vhioh,  leaving  the  network,  become  identified  with  the  interistitUil  substance  of  the  deepest  epithelial  cells. 
.  83.   (Oc,  3;  ObJ.,  8.   Tube  not  drawn  out.) 


FIO  93.— Horizontal  preparation  of  mesentery  of  a  frog  treated  with  chloride  of  grdd,  giving  the  Hurf.ico  view  of  a 
large  vein  with  the  plexus  of  nucleatwl  non-mednllated  nerve  fibres  which  lie  In  the  adventitia  of  the  vessel 
FlU.  96.-3<ime  prepanitiou,  shuwlng  tliu  plcxna  of  similar  (Ibrcs  in  the  adventUia  of  a  large  arU'ry    (Oc  3 


I 


Platk  XXXIX. 


PIO.  9fl.-VerllcnI  scclloii  r,(  liijeclwl  incucntcrlc  kUiuI  of  ({iiineiiiiig,  xliowlng  llic  iliBtribiition  o  the  blocil-vctBolp 
a.  Cortical  Inyer.  *.  Mcdiillnry  Inycr.   c.  Lnrgo  blouil-TCBicIs  of  tho  hilua  of  tl-.o  glond.   p.  ii8.  (Co..  3;  ObJ.,  a.) 


Plate  XL. 


FIG.  qg.— Longitudiiiiil  sectiou  of  a  branch  of  the  pulnio- 
nar>'  artery,  froiu  the  lung  of  a  guineapig,  the  bronchia!  of 
whijh  wei-e  uijected  with  dilute  chromic  acid.    a.  Intima. 

b.  Circular  layer  of  unstriped  muscular  fibres,  cut  across- 

c.  Adveutitia.  p.  106    (Oc,  3 ;  Obj.,  7.) 


FIG.  TOO. — Transverse  section  of  an  artery  from  a 
vertical  section  of  the  skin  of  a  guineapig,  coloured 
with  gold.  a.  Lumen  of  the  vessel.  6.  Endothelium 
seen  in  profile,  c.  Intima.  d.  Circular  muscles, 
e.  Adventitia.  /.  Cellular  elements  of  adventitia. 
p.  ic6.  (Oc,  3;  Obj.,  7.) 


Fi((.  loi.— Preparation  from  the  normal  omentum  of  a  rabbit,  flnit  pencilled  and  then  treated  with  silver,  showing 
the  development  of  young  capillaries.   11.  Capillary  blood-vcusclR.   b.  Capillaries  only  just  hollowed  out ;  thispio- 
ceM  of  excavation  Is  taking  place  in  the  branched  counnctlvo  tinsuo  cells,  i(,  which  arc  in  relation  with  the  capillary 
wall.  c.  Vacuoles  In  the  branched  colls.  0.  Branched  cells  of  the  ground-substance.  /.  Migratory  cells.  (Oc,  3 
Obj.,  7.) 


Plate  XLI. 


FUi,  10^— Omentum  of  rabbit  cdloured  lu  Bilver.  a.  One  of  the  larger  arteries,  showing  the  spimtlo-Hhaped  eiulo- 
thetiuiii  aixl  traiinverse  muHcuhir  fibre,  b.  One  u(  the  hirgcr  veins,  Hhowing  the  endothelial  elenientH,  which  are  not 
■o  elonKHt«d  as  in  the  artery,   c.  EudothfiUuui  of  one  uf  the  surfaces  of  tin.'  nienit>nine.    p.  105.   (Oe.,  3   Obj.,  5.) 


Plate  XLII. 


Flo.  104.— F»rt  of  the  same  iireiMiriitioii  n»  Dr.  101.  a.  Kiulollioliuin  of  0110  of  the  BUifncos.  I>,  An  tirtcrlolo 
bniic'iing  into  true  capillniioa  U,  wliicli  arc  cuntiuuod  into  n  capilliiry  vuiu  c.  The  cudothoUuni  is  clearly  xliown  in 
all  the  vexseli.  (Oc,  3 ;  UbJ.,  7.) 


ri.ATE  xLiir. 


Fl'l.  107.— Horiz/jiiLil  proiuirnt  1(1)1  of  iiiiicoiiB  iiicnibrano  iif 
Injected  utenu  of  K<ilneii|il)(.  ili'iwiiiK  tlio  superflcldl  ilciiiia 
cft|illliiry  iiienliwurk,  the  iirtericw  liviiuiitli,  iiiid  tlic  Hlill  Jubiilt 
vpiionn  nyiiteiii  of  vcaneln  (l>r<m<l  ftiid  piilc).   (Oc,  3 ;  ObJ.,  2.) 


KIG.  106.— A  fat  tnvcl  froui  the  oinoiitiim 
of  an  injected  Kol'ienplic.  a.  Artei-y,  ft. 
Vein.  c.  Uoiise  aysti'iii  uf  ca-iiillftry  vessels 
of  true  fatty  tlHBUc.   (Of.,  2 ;  ObJ.,  2.) 


Plate  XLIV. 


Fig.  ro8.— Surface  preparation  of  the  iimcoiis  iiieiiibrane  of  tlie  stomach  of  a  rat,  injected ;  showing  the  superficial 
arteries,  the  dense  network  of  capilJaries,  and  tlie  deep  veins,  which  are  pale.    (Oc,  3  ;  Obj.,  2.) 


Flo.  tco.—Mnmcmot  tutwrclo  fr.^m  the  Injected  ninoiitilin  of  a  gulneaplg,  nrtlflclnlly  Infccteil  witli  t.uberc\ilostg 
(chronic  Inflninnintlon  of  the  serous  nienihrancs).    A.  Tulwrclcs  jxirtly  niidular,  partly  in  tracts,    it.  Artery. 
A.  Vein.    Between  these  Is  a  rich  cniiillnry  system,  c,  iK-nncatlnK  the  umibsoh  of  tuliercle.  pp.  38  and  115.   (Oe  .  ^ 
01.1.3.) 


Plate  XLV. 


Firj.  iio—Vcrtlcal  section  of  Injected  tongue  o!  rabbit,  showing  the  rich  Bysteiu  ol  vessels  with  which 
transversely  striped  muscular  substance  is  provided.  (Oc,  3;  ObJ.,  a.) 


Plate  XLVI. 


Fig.  III.— Mesentery  of  frog  coloured  in  silver,  a.  Ordinary  surface  eudotheliuna.  i.  Endothelial  cells  sur- 
Toundiog  a  simple  true  stoma.  These  cells  have  the  germinating  charucter,  are  distinctly  granular,  and  are 
not  flat  like  those  which  surround  them.  p.  U2.  (Oc.,  3;  Ohj.,  5.  Tube  not  drawn  out.) 


FIO.  in.— *)p<um  cUternm  lymphatlca  maffnai  of  frog,  coloured  lu  silver.  A.  View  of  perltonoal  surface. 
B.  View  of  surfnc'o  of  lymph  sic.  Tlio  stomnta,  some  of  wlilch  are  open,  some  collapsed,  are  surrouudod  by 
germinating  eadothcUam,  which  is  ciliated  if  thu  subject  is  a  female,   p.  112,  (Oc,  3;  UbJ.,'5.) 


Plate  XLVII. 


Pig.  113.— SurfncB  view  of  mcsontory,  coloureil  in  nilver,  of  a  giiineapig  nTOcted  with  clironic  inflani- 
inntion  of  tlio  xcroun  ineiiibrnncs  from  artificially  Induced  tuberculosis.  Proiifcration  of  the  surface 
endothelium  which  surrounds  a  true  stoma  is  seen;  i.e.,  Kerniinating  enduthuliuni.  a.  True  stoma,  open. 
Ii.  Simple  lymph  lacunni,  the  endothelium  of  which  is  exposed  because  the  stomata  belungiUK  to  them  are 
wide  open.   c.  rrolifcralin((  endothelium,   d.  Ordinary  surface  onduthellum.   p.  112.   (Oc,  3;  ObJ.,  5.) 


Pl.ATK  XLVIII. 


Fia.  113.— Perituiie;il  suif.-ice  of  cei.tni/ii  tumliiieuiii  of  mbln*-.  treated  wl  h  water  and  then  coloured  in  silver. 
In  the  middle  of  the  prepnnitiou  a  lymph  Tes.-el.  I,  ajipears  below  the  sf.rface  endothelium,  i.e.,  the  system 
of  lines  of  interstitial  subst'ince.  On  Ijoth  sides  of  the  lymph  vessel  are  tendon  trabeculoe,  t.  The  endothe- 
lium which  covera  the  lymph  channels  consists  of  sm.-iller  eleinen's.  Five  true  stoniata  are  shiwn  which  pass 
through  the  "vertical  lymph  channels"  into  the  lymph  vessel  below.  Two  of  the  stomata  are  open,  and 
three  collapsed;  all  ai'e  surrounded  by  germinating  endothelium,  p.  iii.  (Oc,  3;  Obj.,  5.  Tube  not  drawn 
out.) 


FlO.  114.— SiniUnr  prefmratlon.  c.  A  wide  lymph  vessel  which  can  be  aeon  throUKli  the  surface  omlolheliuni  a. 
An  artery,  d,  anil  a  nerve  Iniiik,  <■,  luiss  thrjiigh  the  lymph  vessel  (perivascular  lymph  vessel)  0,  and  within 
the  field  of  vIMon  are  ten  distinctly  rpen  true  »toniata  6.  The  surface  endothelium  bordering  the  stoniatii  is 
germinating,  p.         (Oc,  3;  ObJ.,  5.) 


Plate  XLIX. 


Fin.  ii6.— MMMitery,  coloured  in  silver,  of  gnineapig  affected  in  the  same  mnuner  aa  in  fig.  113.  a.  Surface 
endothelium,  d.  The  freely  exposed  upper  wall  of  a  lymph  sinus,  the  oudothelial  marltiug  of  which  is  seen. 
On  the  periphery,  however,  auswering  to  tlio  free  surface  of  the  serous  luembrtine,  two  distinctly  oiwn  true 
■tomata,  b,  are  shown.  These  communicate  in  an  oblii|ue  direction  with  the  lymph  sinus.  On  the  right  a 
closed  stoma  caa  be  seen.  The  endutheliuni,  c,  which  borders  the  atomata  is  in  germination.  (Oc,  3;  0I<].,  7.) 


Fig.  117.— Peritoneal  surfuce  of  centrum  tendlneum  of  rabbit,  pencilled  and  coloured  in  nilver,  showing  the 
lymph  capillaries  of  the  abd'Hii'nal  serous  uo^'eriuaf  in  the  neiflfhbourhoud  of  the  large  blood-vessels  which 
pass  through  the  diaphragm.  The  sinuous  eudolhelium  of  the  lymph  caxnilariea  is  diotianlly  shown,  p.  114. 
Oc,  3;  01)J.,  4.  Tube  halt  drawn  out.) 


Flo.  118.— Pleural  surface  of  ccntnnn  t«nUln"um  of  guincnpig.  pencilled  and  coloured  in  silver.  A.  Lymph 
ve-sels  of  the  p'eur*l  side,  the  larger  trunks  having  spindle-shaped  endothelium,  and  being  provided  with 
valv«.  Only  a  fow  caijillnries  aro  to  be  seen-tbat  U  to  say,  few  v«>-»els  with  ainuons  endothelium 
B.  Principally  lymph  capiUaile*  which  run  between  the  teudlnous  bundles,  p.  114.  (Oc,  i;  0'>J.,  4.  Tube  Hot 
drawn  out.) 


Plate  LI. 


Fit!.  119.— similar  prepamtlon  of  a  rabbit.  Rich  notwoik  of  lymph  vcBseU  of  the  pleural  aide.  a.  Largo 
trunks  of  lymph  vexHels,  having  BpliKlle-shaped  eiidotholium  aiid  pruvidcd  with  va'vcs.  b.  Lymph  capillarltu. 
c.  Lymph  capillarieii  which  penetrate  deeply,  i.e.,  which  bcud  tuwurds  the  abdomiiisl  a. do  In  order  to  ruu 
between  the  V>uudla«  of  t«iidun.    p.  114.   (Oc,  3;  ObJ.,  3.) 


Platk  LI  I. 


Pio,  i2n. — Lymphatics  of  ccntnini  tendiiiouin  of  rabbit,  ponciUud  under  water  and  tbcn  bathed  in  silver, 
while  nrtinoial  respiraliun  was  being  carried  on.  Tlio  lyni|ili  vusaclii  are  vl»il)le  in  tlie  BiIt[htly-i.oluured 
ground  n»  distinct  and  very  sinuous  tubes,  the  enduthelluni  of  wliicli  is  sharply  dellned.  a.  Trunks  of 
lymph  vessels  of  pleural  hide.  6.  Lymph  capillaries  which,  as  "straiijht  tnterf.uiciculnr  lymph  capiU^iriol," 
ran  betwMu  ihe  tendon  bundles,  and  reach  to  tlie  abdominal  sido.   p.  114.   (Oc,  3;  ObJ.,  5.) 


Plate  LIII. 


!•'!(!.  121.— Omen luin  of  rabbit,  pencilled  niul  coloured  in  silver,  a.  Arlery.  6.  Civplllnry  blood-veageL 
<.  Network  of  lyiiiph.itlcfi,  recognized  as  lymph  capillaries  by  their  siiniouH  eiidutheliuiu  and  the  absence  of 
Vilvsg.  d.  Lyinphi'ic  caiia'icuU  of  the  ground  subsluice;  in  most  ot  thain  the  nuclei  of  the  cells  cuutaiined 
in  them  are  seen.  p.  115.  (Oc,  3;  ObJ.,  5.   Tul)c  ha'f  drawn  out.) 


Plate  TJV. 


Flo.  laa.— Surface  of  omentam  of  rabblf.,  pencilled  unci  ouloured  in  silver,  showing  the  distribution  of  the 
lymph  vecsrls.  a.  Lymph  vpmoIs,  showing  tholr  onduthoUum.  I>.  Valves,  c.  Iiidlciktes  the  position  of  vessels 
xncliMed  in  n  tract,  the  do'nils  of  whlcii,  an  well  as  those  uf  the  ground-substance  d,  are  ointt'ed.  p.  115. 
(Oc,  3  ;  01.).,  5.) 


ri,ATE  LV. 


PlO.  123.— Pleural  side  e<  pencilled  centrum  tendinenm  of  n  guiueapig,  in  which  there  was  chronic  inflam- 
mation of  tlie  serous  meiiiin'anea,  iu  cousequence  of  artificially  iudiiced  tnborcuIosiB.  a.  Lymph  caiiiilaries  of 
the  pleural  seroda  aurr'^uadmg  an  island  of  graund-uubstanue.  In  tiie  litter  is  the  canalioiilar  system,  witli 
tlie  nucleated  tiat  cells,  b,  which  it  contains,  Tiiose  cells,  in  various  places,  are  seen  to  be  dividing;  and 
most  of  them  are  branched,  c.  The  eudotlielium  of  the  lymjih  capillaries  is  distinctly  seen  in  several  places 
to  b«  In  continuity  with  the  cells  of  the  canalicular  systani.   (Oc,  3  i  ObJ.,  7.  Tube  not  drawn  out.) 


Plate  LYI. 


Flfi.  J24.— Plcurivl  «lde  of  centnun  tendineum  of  rabbit,  pencilled  and  coloured  in  silver.  I.  Lymph  capil- 
laries, allowing  their  endotlielium.  The  system  of  lymphatic  canaliculi,  c,  stands  out  tharply  from  the  diirlc 
colonrcd  ground-substance  of  the  plfiural  serosa;  in  many  places  the  lacunnj  of  the  canalicular  system  are 
»eparate<l  from  each  other  by  mere  lilies,  and  a  trace  of  nucleus  t  is  to  be  seen;  the  phicoid  cell  to  -which 
the  nucleus  Itelongs  is  not  visible.  Ai  t,  the  canalicular  sys'cm  is  passing  ovtr  into  endothelium  of  the 
lymph  capilUiries.  p.  114.   |Oo.,  3;  Ob].,  7.  Tube  half  drawn  out.) 


Plate  LVII. 


FIO.  125.— Similnr  i)rcpiiriitlon  to  flg  124.  o.  I.yniph  veasuls  with  viilvcs,  pnsaiug  over  into  b,  lymph 
capillaries,  c.  Isliuids  of  Krouud-Bubiitauco  showing  the  canalicular  8} stem.  p.  114.   (Oc,  3;  ObJ.,  5.) 


PlATE  LVIII. 


FIO.  i26.-3urfftoe  ..f  oiiioiitum  of  ral.Mt,  DciicilKd  mul  mlouri,..!  In  nilvor.  a.  Lymphatic  capillary  In  tl,« 
neighb^iirh  ..<I  of  4.  nn  artery,  c.  Uftp-ll.iry  blood  vchwIb,  th«  wall  of  wliicli  ig  evidontly  in  ontinuitv  with 
the  nnin.rona  l.r..nchf<l  cell  form,,  U.  in  the  Kround-suhaUmao.  At  «,  the  endotlu-lluni  of  -lie  lynmhati?. 
capillary  in  .iinilirly  neon  to  Iw  In  coutimiity  with  the  collb  of  the  Kroimd-subHtiiuco     (Oo  3-  ObJ  7) 


Platk  LIX. 


Pio.  ra9.— Ctjiitrnm  ten<lineum  of  rabbit-,  neon *fr.>in  the  abdominal  sUlo.  Berlin  blue  had  l>een  introduced  into 
the  peritonciiiii  hy  "natural  injection."  Btral({ht  interfaaciciilai-  lymphatics  iwlwoon  the  Imndlea  of  ttMidon 
of  the  a>Mlonitn^l  side.  a.  Lymph  veMtU  of  the  pleural  side,  nbowiug  the  valves,  witli  corresiHrnding  dlla- 
tatfon^    The  liMt  lymph  vewielfl  are  as  completely  injected  ati  tlie  flrnt.   (Oc,  3  ;  ObJ.,  4.    Tube  not  drawn  out.) 


Plate  LX. 


FIO.  tao.— Section  of  ineilulliiry  siibstiinee  of  mesenteric  glnnil  of  ox,  which  has  been  hardened  in  iUllUer's 
lirinid  and  thi>n  (lartinlly  slmken.  Tlic  llunru  nhows  tlie  lyuiijliiitic  cylinders  containing  lilood-vesscls,  8nr- 
rotinded  by  cioscly  pacl<ed  lynijili  corpiucies,  tliu  finely  IlbrouH  traljcculju.  and  tlic  systoin  of  ceiis  Itetweeu 
them.  Tlie  bliiiik  8i)aceii  l>ulwron  tlie  tralwcnlx'  and  tlio  cylinders  represent  the  system  of  lympli  sinuses,  the 
lymph  connisoles  of  whii;li  have  for  the  nioftC  iiart  l)ccn  shalcn  out.  p.  117.  (Oc,  3;  01)j.,  8.  Tube  not  drawn 
out.) 


Plate  LXI. 


Fig.  130  — Alveiilus  from  n  section  nf  lung  of  rabbit,  frozen  and  coloured  in  silver,  a.  Inter  alveol.ir  septa 
uf  elastic  fibres,  b.  Epitheliuui  of  tlie  alveolus,  seen  from  the  surface.  The  ex)itholiul  cells  are  seen  edgewise 
on  the  borders  of  the  alveolus,  p.  120.  (Oc,  3;  Obj.,  7.) 


FIO.  133.— flection  of  liver  of  guineaplg  hardened  In  bichromate  of  potash,  showing  the  cylindrical  trnboculo) 
of  liver  cells.  The  «|>ace»  between  the  cylindrical  cells  conespond  to  capillary  blood-vessels.  The  littlo 
openings  between  the  constituent  cells  of  a  cylinder  are  capillary  bile  ducts  cut.acro^s.  p.136.   (Oc,  3;  ObJ.,  8.) 


Plate  LXII. 


Pig  134.— Horizontal  section  of  liver  of  dog,  the  vena  portw  of  wliicii  has  been  injected,  a.  Trunk  of  inter- 
lobular vessel,  b.  Trunk  of  intralobular  vessel,  or  vena  centralis.  A  dense  system  of  capillary  vessels  is 
between  them.   p.  126.   (Oc,  3i  Obj.,  z.) 


Fin.  f55.— Vertical  dcctlon  of  Uvor  <jf  rabliit,  tlic  poHjvI  vein  and  liepatic  iluct  of  wlilch  are  iiijoctod.  11.  lu- 
t*;rlobiiIftr  blrKKl-vcsHolM.  h.  Interlobular  Idle  duets,  forinliiK  a  network,  c.  Intralobular  oiiplllnry  blond-voRRclfl. 
d.  Intralobular  bile  capillaries,  n.  Liver  cells,  the  nuclei  of  winch  :in'  deeply  stained  with  carmine,  p.  ia6. 
(Oc,  3;  ObJ.,  S.)  alij  flR.  14a.) 


Plate  LXIII. 


Fig.  136. — Vertiwil  sectiuu  of  iujected  small  iiitestiiie  uf  rat.  a.  Villr.s  showiug  its  epitheliuui  and  <lense 
STsteiii  of  capillary  vepsels,  whicli  is  develope<l  from  a  central  artei-y  d,  and  terminates  in  two  peripheral 
veins,  e.   b.  Mucosa,   c.  Portion  of  miucitlarls  exierna.   p.  124.   (Oc,  2;  01  j.,  2.) 

Fig.  137. — Vertical  section  of  a  villus  of  the  small  intestine  of  a  cat,  hardened  in  chromic  acid.  a.  Streaked 
basal  border  of  epithelium.  6.  Cylindrical  epithelium,  c.  Goblet  cells,  d.  Ceritral  lymph  vessel,  e.  Smooth 
muscular  fibres  which  lie  nearest  to  the  lymph  vessels.  /.  Adenoid  stroma  of  the  villus  in  which  lymph 
corpuscles  lie.  p.  124.  (Oc,  3;  ObJ.,  8.) 


Fig.  13S. — Transverse  section  of  filiform  luipilla  of  tongue  of  rabbit,  a.  Epithelial  covering  of  pupiUm. 
b.  Capillary  loop  of  papilla;,  c.  Vessels  of  the  mucosa,  d.  VobbcIs  of  longitudinal  muscles,  p.  123.  (Oc,  3; 
Obj..  2.) 

FIG.  tjf), — Transvenw  section  of  large  bronohua  of  human  fcctns,  from  a  lung  hardened  In  chromic  aclil. 
a.  Ciliated  cylindrical  epithelium  In  layers,  ft.  Mucosa,  c.  Ilundlos  of  unstrtpod  muscular  fibre,  d.  Sub- 
mucous tissue,  showing  cross  sections  of  gland  tubes.  «,  Portion  of  cartilaginous  ring.  /.  On  the  loft,  on 
artery  cut  througli ;  on  the  right,  l)el<iw,  a  vein.  .7.  Trunks  of  niodullated  ncr\-o  fibre  cut  through,  ft.  Section 
of  ganglion,   p.  120.   (Oc,  3;  ObJ.,  4.   Tuba  not  drawn  out.) 

M'  .r  fl/nr-i  '.f  r'  tjiin  rffi-rrwl  to  in  the  text,  »co  figs.  157  and  158.) 


Plate  LXIV. 


Flu.  14a— Two  injected  follicles  from  transverse  section  of  Feyer's  patches  of  small  intestine  of  ralibit.  Out 
of  the  plexus  of  large  vessels  which  surrounds  the  follicle,  numerous  capillaries  are  develoi)ed,  which  tend 
towarxls  the  centre  of  the  follicle,  and  for  the  most  part  turn  hack  so  as  to  form  loops,   i).  125.  (Oc,  3 
Obj.,  2.) 


FIf!.  141.— Vertical  section  of  portion  of  ileum  of  dog,  hardened  In  chromic  acid.  a.  Villus,  showing  its 
cylindrical  epithelium  with  thick  basal  lK>rder.  Tho  stroma  of  the  villus  seems  to  consist  of  closcly-iNicked 
lymph  con)UBcle»;  iHitwccn  are  bundles  of  unstripud  mtiHcuhir  fibre.  6.  Mucosa  with  Lioburkulinian  crypts, 
c.  Mu*culari»  mucoMte,  with  interruptions  through  which  the  summits  of  tho  follicles,  il,  pntject,  in  onlor  to 
rencli  the  ejfithelium  of  the  free  surface,  tt,  Portion  of  tub-miwottt,  in  which  tho  foUiclefl  are  closely  iNickod* 
and  are  jinrtly  fused  togotlu'r,  so  as  U)  form  a  Peyer's  patch.  At  tho  Imso  of  the  follicles  the  lymph  sinuses,  «, 
which  anmniiid  them  can  be  seen.  /.  Portion  of  circular  muscular  layer  of  the  mtucutarU  externa,  p.  126. 
Oc,  3:  ObJ.,  2.) 
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Fig.  143.— From  a  longitudinal  seobion  of  the  injected  Iddney  of  a  rat.  a.  Arterial  trunk.  Venous 
trunk,  c.  Glomerulus,  d.  Vaa  affereiis  of  the  glomerulus,  e.  Vaa  efTerens.  /.  Capillaries  which  twine  round 
the  convoluted  tubes,  g.  Capillary  Teasels  of  the  pyramidal  processes,   p.  134.  (Oc.,  3;  Obj.,  4.) 


Fig.  14a. — Section,  parallel  with  the  surface,  of  an  acinus  of  the  same  preparation  as  flg.  135.  a.  Intra- 
lobular capillary  blood-vessel,  b.  Intmlobular  capilliLry  bile  duct.  c.  Liver  cells,  p.  136.  (Oc.,3;  UliJ.,  7,)  [Sue 
als.)  flj(.  135  ) 

Fid.  144.— From  a  kidney  of  pig  Injected  from  the  ureter,  showing  the  arrangonieiit  of  tlic  t\iboa  In  the 
pyraintdal  snlMitance.   a.  Collecting  tubes,  b,  Heiilo^s  loops,   ii.  134.   (Oc,  3;  Obj.,  a.) 
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FIG.  146 — TraiiRverse  section  of  pynunidHi  suljstance  of  kidney  of  pig,  the  Ijlood-vesscls  of  which  are  injected. 
a.  Livrge  collecting  tulie,  cut  across,  lined  with  cylindrical  epithelium.  6.  Branch  of  collecting  tube,  cut 
across,  lined  with  epitlieliuin  with  sliorter  cylindei*s.  c  and  <2,  Heule's  loops  cut  across,  e.  Blood-vessels  cut 
across.   D.  Connective  tissue  gi'ound-substiuice.   p.  132. 

Flu.  147. — Teased  preixiratioii  from  a  section  of  kidney  of  pig,  hardened  in  bichromate  of  potash,  showing  a 
Heuld's  loop.  a.  Jlcmbrana  propria,  b.  Epithelium. 


Fifi.  i^^-The  same,  showing  a  [Mutlon  of  a  collecting  tube  In  tho  pyramidal  pn.ccBses  of  the  cortlcalls  A. 
shows  the  lumen  of  the  tube:  ^  the  mcmJramt  ;,r(-/)i-»t;  rt,  the  cylindric.il  epithelium    p  i3->    (oc  3) 

Fl<:.  .49.-Secti..n  of  cortical  subsUnce  of  kidney  of  human  f,utu»,  hanlened  in  blchroniate  of  potash 
«.  Clbmu^rul.is  with  (M  its  m.:mhr.,n„  ,,roi,rla ;  an.l  the  epithullun.  of  polyhedric  cells  covering  the  glon.e- 
ruiUH.  Thm  cp.lhelnnu  Is  continuous  with  d,  the  flattened  epithelium  which  lies  upon  tho  Inner  surface  of 
the  BvwuiauH  capsule,  a.  /.  Convoluted  urinary  tube  out  across,  v-  132.  (Sea  also  fig,  155.) 


Plate  LXVIII. 


FI(5  150 -Portion  of  convoluted  tube  of  kidney  of  pig,  preimre.l  with  bichromate  of  potash.  The  gi'anuli.v 
snlistance" which  Alls  the  tube  contains  nuclei,  many  of  which  are  ourrounded  by  areas  tlie  limits  of  wli.cli 
are  faintly  indicated,   b.  Membrana  propria,   p.  132.   (Oc.  3.) 


FIO.  151.— Longitudinal  section  of  eyelash  of  ne»ly-born  cliild,  hardened  in  chromic  acid.  a.  The  paiiilla. 
ft.  Ijayer  of  lonKitudinal  filires  of  hair  bulli.  c.  Muscular  lllire  of  tlie  viiucuhis  ciliiiris  albini  out  transversely. 
d.  Hyaline  menibnuie  which  sepanitcs  the  inner  layer  (;/)  of  the  liair  Inill)  (liere  cut  through),  which  contists  of 
transverse  nrstrliwd  ijiusciilar  fllire,  an<l  <•,  the  extenial  shcatli  of  the  root.  This  hyaline  nieintirane  extciulH 
nniiitcrrui)tc<lly  over  tlie  papilla.  /.  Outermost  cylindrical  cells  of  the  exlcrmil  root  sheath,  which  cover  the 
hyaline  nienibrane  of  the  papilla,   p.  131. 

FKJ.  152.— Portion  of  a  Meilxinilan  follicle  from  a  vortical  section  of  hnmiui  eyelid,  hardened  In  chromio 
»cid.  a.  Princijial  fluct,  with  its  linliiK  of  jiavcment  epithelium,  c.  6.  The  acini  which  coninuuilcate  by 
channels  with  the  i)rlnci|)al  duct.  Tliose  acini  are  bounded  by  a  layer  of  polyhedral  cells,  consiBting  of 
grannlar  protoplasm,  which  linos  the  membraiia  propria.  These  cells  are  directly  continuous  with  the  dee]) 
cell  layer  of  the  duct.  e.  Polyliedral  colls  filling  the  acinus,  which  are  llattcncd  against  each  other,  and 
which,  in  prepamtions  treated  with  alcohol  and  oil  of  cloves,  are  seen  to  contjkln  eacli  a  inicleus.    ]).  131. 


Pi,ATR  Lxrx. 


Fig.  153  — Tubular  glands  of  liuinan  prostat*,  liardened  in  chromic  acid,  showing  the  cylindrical  epithelium 
whicli  covers  them,   p.  137. 

FICl.  154.— Section  of  cortical  suhatanco  of  kidney  of  six  months'  human  fcetus,  hardened  in  bichromate  of 
potash,  a.  Glomerulus,  b.  ilembriina  pro/jria,  which  extends  over  the  glomemhis,  and  which  is  a  direct 
c<»ntinnation  of  Bowman's  capsule.  At  the  point  of  section  it  appears  as  if  it  consisted  of  spindle-shaped 
elements  placed  together,  c,  Tlie  epithelium  of  cylindrical  elements  which  covers  the  glomerulus,  d.  Epithe- 
lium of  i>olyhednil  cells  which  lines  Bowman's  cai)sule.  /.  Convoluted  urinary  tube  cut  through  transversely, 
p.  132.  (See  also  flg,  14).) 


Fl'i.  153.— Vertical  «Bctton  nt  human  eyelid,  showliig  the  tubular  glands  which  are  embedded  In  that  part 
of  the  conjunctiva  paliwhrnj,  which  is  inare«t  the  conjunctiva  fornlcla.  Chloride  of  gold  preiuvratloli,  bar- 
dencil  inalc(ih'>l.  a.  Connective  tissue  ground-nulmtance.  rich  in  bniiiuhed  cuIIh,  in  which  the  tubular  gliuuin  (6) 
arc  cmliedded.  Thitse  are  sliown  cut  thniiigb  in  various  directions.  Where  they  are  cut  transvcrselv,  an  at  e,  It 
Is  seen  that  the  epithelium  covering  thom  consists  of  cylindrical  nucleated  cells.   (Oc,,  3;  ObJ.,  8.) 
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FIO.  igS.— Vertical  section  of  cornea  ot  mlibit,  hardened  in  chromic  acid.  a.  jinterior  layer  of  pavement 
epithelium.  6.  Substantia  propria  ot  the  cornea,  consisting  of  connective  tissue  fibres  iii  more  or  less  parallel 
bundles,  between  whicli  are  the  cornea  corpuscles.  These,  in  vertical  sections,  appear  spindle-shaped,  c.  The 
posterior  lamina  elastica,  or  Deacemet's  membrane,  and  the  endothelium  of  polyhedral  cells,  d,  which  covers 
it.  p.  13S. 
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.Mslt 


Fig.  157.— Diagram  of  the  connective 
substance  of  the  retina. 


FIO.  158. — Diagram  of  the  nervous  ele- 
ments of  the  retina  (after  Max  Schultze). 
These  two  diagrams  must  be  supposed  to 
fit  into  one  another  in  such  a  way  that 
tlie  nervous  elements  fill  correnponding 
spaces  in  the  connective  subst^mce.  In 
157,  the  lower  line  represents  the  limitana 
interna;  the  line  8  the  limitana  externa. 
2.  Layer  of  nerve  fibres.  3.  Layer  of 
ganglion  cells.  4.  Inner  finely  granular, 
or,  more  correctly,  finely  flbri  Hated  layer 
which  really  forms  an  extremely  close 
network  of  very  fine  fibres  into  which, 
on  the  one  hand,  the  processes  of  the 
ganglion  cells  penetrate;  out  of  wliicli, 
on  tlie  other  liand,  the  fll)res  of  the  inner 
granular  layer,  5,  proceed.  Tlie  outer 
processes  of  the  elements  of  this  layer 
similarly  teruiinato  in  a  close  finely 
fibrillar  network,  6,  the  intermediate 
granular  layer  or  outer  finely  grimular, 
or,  more  correctly,  finely  fibrillar  layer. 
Out  of  this  iiroceed  the  inner  processes 
of  the  outer  granular  layer,  7,  which  ter- 
minate 08  rods  and  cones,  9.  j).  142. 
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Fig.  165. — Vertical  section  of  blastoilemi  of  the  egg  of  a  trout 
at  the  third  day.  a.  Genn,  already  split  into  a  large  number  of 
elements,  in  some  of  wliich  the  dark  yolk  granules  can  be  dis- 
tinctly recognized.  6.  Yolk  of  the  saucer-shnped  depression,  filled 
with  fat  Klohnles. 


FK;.  hC6,— SiiniLir  preiwratinn.  made  at  the  sixth  day.  The  blantodenn,  which  Hen  on  the  yolk  like  a  cushion, 
corinijitA,  as  in  the  previous  figure,  of  nmiill,  distinctly  nucleated  elements.  Tlio  det^per  elcnicntii.  those  not  so 
t\T  atlvaiiced  in  cleavage,  are  larger,  and  still  contain  yctlk  granules. 
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FIG  .67.-Si.uilar  prcp^tiou  at  the  twelfth  chvy.  The  hlftBtodeni,  has  increased  considerably  in  widUi.  and 
shows  at  «  a  n.arginal  thickening.   Opposite  the  thinner  central  portion,  d.  the  l,l,vsto<  orn.  1»  f™  " 

the  yolk,  «,  by  a  hollow  space,  the  cleav.igc  cavity,  i.  It  is  still,  however,  connected  with  the  yolk  by 
columns  of  cells,  the  sub-gemiinftl  processes. 


FlO.  iSo-i 72  — Sections  of  the  egg  of  bufo  cinereus,  Inteiulod  to  sliow  the  relations  between  the  cleavage 
cavity  and  Kusconi's  cavity,  eventually  (lie  visceral  cavity  (after  Strieker).  K.  The  dorsal  aspect  of  the  egg. 
B.  The  ventral  aspect.  F.  Baer's  cleavage  cavity.  N.  In  169  and  170,  Uuscoui's  cleft ;  in  172,  Uusconi's  cavity 
{ Xakrunanhiihlti).  It.  Dome  of  the  cleavage  cavity,  consisting  of  elemcnta  in  an  a4vanced  Htig?o  nf  cleavage,  and 
representing  the  original  iipiwr  i«j|e  of  the  egg.  P.  Original  lower  pole  of  the  egg.  showing,  especiully  in  171 
and  172,  Ecker'H  yolk  plug.  2.  Elements  of  the  ninrgins  of  the  cleavage  cavity  {centnil  yolk  mass  of  Hoi- 
chert).  They  are  larger,  that  is,  less  advanced  in  cicavnge,  than  the  elements  in  the  dome  of  the  cleavage 
cavity  or  of  Rusconi's  cavity.  In  169,  they  are  making  thoir  way  along  the  inner  surface  of  the  cover  of  the 
cleavage  cavity  t<jward8  tlie  upiwr  jhiIo.  They  answer  to  the  formative  elements  of  the  trout's  egg.  Kusconl's 
cleft  ailvances  between  these  elements,  so  that  in  171,  where  the  cleft  has  become  a  cjvvity,  they  are  seimnitcd 
from  the  cleavage  cavity  by  a  layer  of  formative  elements,  «.  In  172,  owing  to  the  alteration  in  its  centre  iif 
gravity,  tfaa  egg  has  changed  its  ]>oeition,  tlie  white  jiolo  being  now  nearly  upiwrmost.  p.  153. 
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FIG.  i68.  Vertical  section  of  poriplieral  part  of  blastoderm  of  trout's  egg  at  ihe  fourteenth  day.   b.  Jlargiiia 

tbiukeuing.  c.  Central  tliin  portion  of  l)lastoderni,  showing  superficially  a  layer  of  flattened  elements,  unilT 
which  is  n  layer  of  spheroidal  elements,  d.  The  blastoderm  rests  on  the  yolk  by  meanx  of  the  sub-germinal 
processes,  aa  in  fig.  167.  Tlie  formative  elements,  e,  on  the  floor  of  the  cleavage  davity,  a,  are  derived  from 
the  blastoderm;  either  from  the  sub-germinal  processes,  or  from  the  lower  layer,  d,  of  the  central  iwrtiou. 
f.  Yolk  of  the  saucer-shaped  depression,  g.  Vacuoles  (fat  globules?). 


no.  173.— Vortical  section  of  the  dorsal  furrow  of  the  commencing  embryo  of  bufo  clncrcus.  a.  rornra 
layer,  b.  Donml  furrow,  c.  Commencing  central  nervous  system,  il.  Oiimmcncing  rhnrda  dnruxlh.  e.  Peri- 
pheral portion  of  nervous  layer.  /,  Peripheral  portion  of  the  third  nr  motor-gorminativo  layer.  (7.  Fourth  or 
epithelial  glandular  l»yor.  h.  Kusconl's  cavity.  11.  F,UMin.ut«  „f  Koichert'H  ,,nlinl  v.ilk  miws.  The  re- 
mainder of  the  cleavage  cavity,   p.  153, 
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Fia.  174.  Section  of  the  cover  or  dome  of  Rusconi's  cavity  (Bufo).     a.   Conical  layer.     l>.  Nervous 

lijyer.  c.  Motor-geriniuative  layer,  d.  Epithelial  glandular  layer.  0  aud  d  are  the  oflsprlng  of  fonuative 
elemeuts. 


Fig.  175. — Vertical  section  of  a  iX)rtion  of  the  area  peVueitla  aud  area  opaca  of  the  blastoderm  of  a  fresh- 
laid  hen's  egg.  In  the  section  corresponding  to  the  area  pelhicida,  the  blastoderm  consists  of  two  distinct 
layers,  a  the  upper,  and  6  the  lower;  the  latter  looser  and  consisting  of  larger  elements,    cc.  Formativ 
elements  lying  on  the  floor  of  the  cleavage  cavity  F,  which  have  originated  from  the  germ,  and  are  filled  with 
yolk  granules.  These  elements  are  continuons  with  similar  ones  in  the  area  opaea. 


FIG.  176.— Section  of  blastoderm  of  hen's  egg,  at  the  fifteenth  hour  of  incubation,  a.  Upfer,  and  b  lower 
hyer.  c.  Cleavage  cavity.  <i.  Yolk  rim.  /.  Formative  elements  on  the  floor  of  the  cleavage  cavity,  g.  Similar 
elements  which  have  already  migrated  in  between  the  layers  of  the  blastoderm. 


J' 


FIG.  177.— Section  of  commencing  emlii-yo  at  tlio  twenty-sixth  hour  after  inonhatlon.  <».  Upper,  6  middle, 
r  under  layer,  il.  Central  portion  of  the  middle  layer,  wlil.  l,  in  1,,  rf  fiiM^d  with  the  (ipper  layer,  e.  Primitive 
Kr'nive.  /.  UonukI  ridges. 
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Fill.  17S.— Similar  prepiiratiim  iit  tlie  Uiirty-sixtli  Imur.  <i.  Upper  layer,  b.  rarietul  lamella,  lamina  veil- 
trulis  [lltiutmutkclijlattf).  r.  /.uinina  serosa,  visceral  lamella  [Darmfascrplaltc).  d.  Lower  layer.  /.  Central 
nervous  system,  g.  Chorda  dorsalii.  h.  I'roto-vertebra).  i.  Wollflau  budy.  rieuro-iieritniieal  Assure.  Ii,  c. 
h,  i,  g,  are  products  of  differeutiatiou  of  the  middle  layer,   p.  136. 


Fig.  179. — Section  of  area  opaca,  and  a  portion  of  area,  pellMlda  of  blastoderm  (caudal  end),  at  the  thirtieth 
hour.  Ap.  Area  peUwida.  Ao,  Area  opaca.  b.  Ui)per,  c  under,  M  middle  layer  of  germ.  e.  Lamina  vjn- 
triUiii.  d.  Lamina  serosa,  f.  Blood-vessels,  g.  Elements  which  belunj;  to  the  middle  layer,  aud  pivrticularly  to 
the  lamina  serosa,  h.  Yolk  of  tlie  inner  yolk  rim« 


V\i;.  180.— TranRVem  ncctloii  throntth  tho  ccrviati  part  of  an  embryo  of  tho  chick  at  the  thivllelh  hour  of 
lncul>atlon.  a  Upper  layer  of  tho  germ.  b.  Oontral  nervous  «yatun>.  c.  Chorda  dorsalit.  d.  Proto-vortebra). 
c.  Lamina  vtintralis.  f.  Lamina  serosa,   g.  Lower  layer. 
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Fia.  i8i.— Section  of  embryo  of  chick  at  tlie  beginning  of  tlie  second  day,  in  the  neighbourhood  of  the 
lieart.  a.  Upper  or  corneal  layer,  b.  Central  canal  of  tlie  central  nervous  system,  d.  TXnder  or  epithelial 
glandular  layer.  D.  Anterior  intestine  (Vorderdarni).  e.  Lamina  serosa,  f.  Lamina  ventratis.  g.  Aortic.  *.  Vctkb 
cardinales.  m.  Fold  of  amnios,  p.  Pleuro-poritoneal  cavity.  H.  Heart  cavity,  h.  Endothelium  of  wall  of 
heart,   e'.  Proper  wall  of  heart,   k.  Blood  corpuscles. 


PIO.  187.— Transition  of  the  formative  elements  of  the  blastodertn  into  endothelial  ve&icles  containing  blood 
con'Uncles  (endogenous  development  of  blooil  corpuscles),  i.  Coarsely  granular  fonniitiva  element  in  whicJi 
l8«»late4l  nuclei,  a,  are  found.  2.  Numerous  nuclei,  and  a  few  blood  corpuscles,  a,  are  distini;uisba))1e,  while  a 
peripheral  7.*>no.  h,  licKinn  to  be  difTercntiatcd  from  the  rest  of  the  cell.  In  3,  the  iJcripiieral  nucleated  laj'er 
of  finely  graniilar  priittipbism  has  liecome  distinct  from  the  contents,  whicli  consist  entirely  of  coloured 
b)(KKl  cori'Uw:le«,  so  that  we  have  l)efore  us  a  vesicle  lined  with  endothelium  and  filled  with  blood  corpuscles. 
The  lining  of  finely  granular  protoplaim,  with  ita  more  or  less  regularly  arranged  nuclei,  represents  the 
endothalium  of  a  future  vessel. 
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Fin.  183.— Section  of  iiiitcrior  coreliral  vesicio  of  oiiitiryo  at  the  iiilildle  of  tho  sccuml  day.  a.  Cavity  of 
anterior  ceroliral  vtslcle.  h.  Wall  of  ccreliral  vuaiclo.  c.  Triniary  oiitic-  vesicio,  iiiul  <(  its  wall.  c.  Hiiper 
layer  of  gerui.  /.  Thickening  of  the  upper  layer  for  the  forniatiou  of  the  lens.  p.  Miildlo  layer.  Ii.  Xcrmii 
opticiu,   p.  157. 
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FIGS.  i84-i86.-Various  stages  In  the  trausitiou  of  the  primary  Into  the  secondary  optic  vesicle,  and  the 
development  of  the  lens  at  fte  end  of  the  second  and  during  the  third  day. 

■86.  a.  Cavity  of  secondary  optic  vesicle,  b.  Rudiment  of  retina,  c.  Rudiment  of  pigment  epithelium  of  the 
choroid,   d.  Xermu  opticiu.   c.  Lens.  /.  Upper  or  corneal  layer.  _  „    .     .  . 

184.  a.  Primary  optic  vesicle,  and  6  its  waU.  c.  ^erom  opticM.  d.  Upper  or  corneal  hvyer.  e.  Beginning  of 

'*i8s  a  Primary  optic  vesicle.  6.  Saucer  shaped  cavity,  which  subsequently  hecomes  the  secondary  optic 
vesicle,  c.  NervM  opticiu.  d.  Outer  w.ill,  and  e  inner  wall,  of  primary  optic  vesicle,  f.  Upper  or  corneal  layer. 
g.  Rudiment  of  lens. 


FIC!.  188. — Other  forms  of  elements,  lu  which  blood  corpuscles  are  produced,  a,  a,  are  the  cavities  of  vesi- 
cular structures,  produced  by  the  formation  of  vacuoles,  in  originally  solid  cells.  The  wall  of  the  vesicle  6, 
which  consists  of  nucleated  i>rot(>plasm,  represents  the  endothelium  of  the  future  vessel,  for  which  reason  these 
vesicles  may  be  cailed  endothelial  vesicles.  At  d,  blood  corpuscles  are  detaching  themselves  fruiu  the  inner 
portion  of  a  vesicle.  /.  Shows  an  element  of  another  Icind,  in  wliich  blood  corimscles  are  forntcd.  It  is  n 
splndle-shaiied  or  bmnchetl  s<jlid  ceil,  the  central  portion  of  wliich  l>ecomes  blood  con^uscles,  and  tho  perl- 
)>hcral  iMjrtiiin  endothelium,   b.  Is  an  element  siuibir  to  that  in  tig.  187. 

TheW)  three  varieties  of  formative  elements  of  blood  corpuscles  are  in  communication  with  each  otlicr  by 
s'jlid  ofrsln^ots.  They  have  this  in  common,  that  in  all  a  peripheral  layer  of  nucleated  protoplasm  is  dif- 
fenintiated  fnjm  tlio  interior,  which  eontjLiiiH  a  greater  or  iosfl  number  of  blt)od  corpxiscles.  The  interiors  of 
neigblKiuriiig  elements  eventually  l)eoomo  continuous  with  each  other  by  the  olfthoots  or  commuiileatiug 
threadi  above  uientioued,  which  become  hollowed  out,  and  thua  give  rise  to  a  system  uf  tubes,  the  bluod-vessels. 
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FIO.  190.— Test  tube,  with  foot,  used  for  subsidence  of  small  quantities  of  blood  (5  !)• 
Flo.  191.— Vessel  of  tin  plate  for  collecting  blood  and  keoi)ing  It  at  0°0(J  (§  2). 

Fl<!.  192.— Coagulation  of  blood  of  frog  in  a  line  capiUiiry  tul>e.    Hartnack.   (ObJ.  9;  immersion.   Oc.  3.) 

VUi.  193. — rt.  Cannula  for  Schllfer's  exiwriniont.  b  shows  the  form  into  which  a  tube  is  drawn  out  for  the 
preiMiratii>ii  of  an  arterial  cannula  (§  9);  the  tube  is  first  severed  at  one  of  the  coiistrictions,  and  then  filed 
away  in  the  direction  cjf  the  obliiiue  line.  c.  T-shax>eU  arterial  cuuuulu;  the  liorizouUil  tube  Is  iu  cummuulca- 
tion  with  the  inanonieter  of  the  kymograph  (§  33). 

Fl'!.  194.— Object-glass  for  studying  the  action  of  Induction  shocks  on  blood.  The  drop  of  blood  to  be  pxa- 
minerl  is  placed  iKitween  the  tinfoil  points  on  the  \inder  surface  of  tlie  fixed  stmare  c<>ver-glass.  The  chamber 
i«  closed  by  pl.'ic'liiK  a  sci  oud  ordinary  object-glass  below  it  (}  13). 
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Fif).  m^—a  And  li.  NcoIIm  for  ikwhIiik  lljditiircii  iiiulor  vcnncln  nr  mrvjii.  r.  Brllcka'a  blunt  hook.  d.  Tro- 
l>hlne.  e.  Carved  needle.  /.  Curred.  and  mil'  li'  M  i  cll.v 
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Pig.  200.— Kraiiklaud'B  apimriitua  fur  the  tuiulyaiii  of  gimnt  hy  iibBurptiuii  ({  30).   (Krum  Sutlun's  Voluiii.  AiiitlysiH.) 
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Fig.  301.— Franklaud  and  Ward'*  apparatua  for  explosion  (§  31).  (From  Sutton's  Volum.  Analysis.) 
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Fig.  202.— The  inercurliil  kymograpli.  a.  Vulcauite  rod  of  floatiug  piston,  b.  Tube  which  communicate.'! 
with  tlie  pressure  bottle,  c.  Tul)e  wliich  cotiiiiiiiuicntes  witli  the  artery,  d.  Feediiig  cylinder,  i.  First  axi», 
which  re%'oIve8  once  in  a  minute.  2.  Second  axis,  wliich  revolves  once  in  ten  seconds.  3.  Thirtl  axis,  in  a 
seuiind  and  a  half  (§  33).  The  instrument  is  furnished  with  other  cylinders  suitable  for  the  reception  of 
single  iNinds  of  glazed  i>ai)er,  the  surface  of  which  cm  be  blackened  after  they  are  fixed  on  to  the  cylinders. 
Iiy  causing  the  latter  to  revolve  over  the  flame  of  a  petroleum  lamp.  These  cylinders  can  bo  fitted  cm  to 
either  of  the  axes  i,  2,  or  3,  and  are  always  used  when  It  is  necessary  to  employ  a  rapidly-moving  surface, 
no,  e.ff.,  for  tracing  the  curves  of  muscular  coutraction. 


Fio.  ao6.— Normal  tnioing  of  arterial  pressure  obtained  with  Uie  mercurial  kymograph  (r..bbit<. 
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FIO.  205.— Pick's  spring  kymograph.  A.  C-spring.  BB.  Supi)ort.  ('.  Roil  wliicli  coiniimnicates  the  inovements 
of  the  spring  to  the  lever  D,  and  thus  to  the  \vritiiig-iieeclle  G.  K.  Leiwleu  tul>e  l)y  which  tlie  cavity  of  the 
spring  is  in  communication  with  the  artery. 


Fig:.  207 


Fig.  207.— Normal  arterial  tracing  obtained  witli  tlie  spring  kymograph  (dog  under  curare). 

FlO.  207a. — Tracing  of  same  animal  after  exiiaustiuu  of  vagus  by  rei>eated  excitations  ;  dicrotous  puJse. 


FIO.  208.— Mochiuiiail  arrangeniont  uf  the  spliygmograph  (§  38). 
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Fio.  711.— Schema  for  (li  iu'.n^t nit  ing  Die  nature  of  the  arterial  moveiiiviitii.  A.  Olnas  tvibe  which  reprcsentB 
the  henrt.  B.  Tho  tnlw  l>y  wliii.li  A  coiiiiiimilcntcii  with  ii  ciiitcni  itt  n  height  of  ton  or  twulvc  feet  iilmvo  it.  (A 
mnch  Knutller  heiul  of  wnter  in  sufllcleiit.l  C.  Tho  lover  by  which  tho  two  rnlvoa  F.  iukI  U  lire  worked,  the 
nnie  set  which  ahiitii  tho  one  uveulUK  the  other.  F.  Coniinonconient  of  the  oxiwrinicntiil  tiilw,  which  iit  of 
hlack  Tiilcanlle.  At  F  the  tiil>e  coniiiiunicnten  with  a  long  vertical  tube  of  gla«ii,  only  part  of  which  in  necn ; 
It  li  clo<w<l  Kt  the  top,  nnil  nannlly  aliiit  ofT  from  F  by  a  pinchcook.  At  II  the  tiilw  iHUavii  iiniler  the  ii)irilig  of 
the  >ph7innr>t;raph,  the  frame  of  which  re.ita  on  a  block  (below  IJ).  My  ciTor,  tho  lulio  hae  licon  ilrawn  on  tho 
wrring  Hide  nf  the  block.  II.  The  blackenpil  plate  »f  the  uphyiiniograph.  To  tho  left  of  it  in  Been  the  cylin- 
der, with  It*  neeflle  for  reconllng  the  lime  which  Intervcnen  l>ct«crn  the  o|)ening  and  cloning  of  the  aorUo 
valve,  L>.  I.,  A  nxl  which  ii  flrmly  fixed  In  the  lever,  and  ia  connected  by  two  cnrtia,  one  of  which  ia  olnatlc 
with  the  cylinder  If  *u)- 
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Fig.  213.— Percussion  waves  (§  41.) 


Fig.  214.— Tracings  showing  tlie  contractions  ami  expansions  of  an  india-rubber  tube,  along  whicli  water  is 
propelled  in  an  intermitting  stream  by  squeezing  witli  tiie  hand  at  regular  intervals  of  time  an  elastic  bag 
provided  with  valves,  with  which  the  tube  is  in  communication;  the  bag  thus  represents  the  lieart.  The  three 
tnicings  are  drawn  simultaneously,  and  exhibit  the  expansive  movements  of  tlie  tube  at  three  diflerenti  dis- 
tances from  the  Ijag.  the  upper  tracing  being  talcen  at  the  greatest  distance  (§  41). 


Fig.  215.— Sphygmugraphic  triicing  (§  42). 


PIO.  3t6.-Dr.  Cftton'i  flsh-trough  ({  44).  It  mniil  Iw  nscil  with  the  microscope  stage  Inclined  at  «n  angle  of 
about  40'. 
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Fid.  217.— Stage       mesentery  of  frog  (6  44)- 


FIG  2.8.-Cannula!  for  aorta  and  vena  cava  of  frog. 
The  right-band  flg.ire  represents  the  arterial  cannula. 
They  are  of  size  mutable  for  large  specimens  of  /I. 
etciilenUi  (§  46)' 


FIG  2i9.-DiaKram  of  arrangement  for  measuring 
objects  seen  under  the  uiicruscove.  a.  ^xi"  »'  ^ube 
of  microscope.  6.  Prism.  <«•  Direction  in  which  the 
object  is  see...  c  8«rf.«e  of  dr.v«  ing-lK>a.-d  wh.ch  should 
IX,  at  a  disfavnce  of  10  inches  (25  cci.t....eters)  r„n.  the 
eye.  The  angles  of  U.e  pris...  being  equal,  the  angle 
a  60  =  60°  (5  48). 


F,0.  22..-0riffln-s  blower  and  expandi..K  regulator,  aa  ,ise<l  for  gas  blowpipe 
respiration  (»ec  §  49)- 


Klii.  220 


—Cannula  for  injecting  any  lUiuld  Into  a  \ 
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FIG.  223.— Mercurial  breaker  ior  artificial  respiration  (§  49). 


FIG.  224.— Slcnll  of  rabbit  seen  from  behind,  p  p.  Parietal 
bouea  ;  i,  intenwrietal  bone  ;  below  f,  occipital  tubercle ;  above 
p,  occipital  protuberance.  Half-way  Ijetwcen  the  tubercle  and 
the  protuberance  is  the  iwiut  at  which  the  bone  must  be  per- 
forated in  the  operation  lor  producing  glycosuria  (§  50). 


FIO.  332.— SpTcngeVs  blower  (j  49). 

Pif!.  223.— Excltor,  ■  The  wires  are  of  copi>cr,  with  platinum  pohits.  Their  shenths  are  made  of  bits  of  flexible 
catheter,  and  are  l)onnd  together  with  waxoil  Kilk  (§  51). 

FI<;.  226.— PartJi  exiKwcd  in  the  rabbit  by  an  Incinion  oxtendlnjf  from  the  thyroid  cartllaRB  to  the  root  of 
the  left  ear.  rj,  Hifurcation  of  the  Jugular  vein;  p/v,  ;Miaterior  facial  vein;  p  n  v.  posterior  auricular 
vein;  a/p,  anterior  facint  vein  ;  nam,  great  auricular  ner>'e,  wliere  it  emerges  at  the  posterior  edge  of 
the  ■t«mo-u>a«toid  muscle  ({  53). 
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FIG.  227.— C'arutiil  artery  of  riibblt,  mid  parts  in  relation  with  it.  c,  Carotiil ; 
c  m,  coma  mijut  uf  hyoid  bout  ;  sit,  stylohyoid  iimsde;  h,  hypoKlossal  iien'e  ; 
»,  syuipathetii; ;  v,  vagus  uerve ;  i",  points  to  superior  laryngeal  nerve  where, 
close  to  its  origin  from  the  vagus,  it  passes  behind  the  carotid  ;  p,  jiharyngeal 
artery  ;  t  in,  edge  of  sterno-niastoid  muscle ;  t  h,  thyroid  artery  ;  «  <  ft.  >tenio- 
liyoid  muscle ;  I,  laryngeal  artery  the  nerve  which  crosses  it  is  the  dctcmdcm 
noni  (§  56). 


B.ar. 


Vc.i 


FIG.  228.— Heart  of  frog  (after  f'ritsvlie) ;  front  view  to  the  left,  back  view  to 
the  right.  A  A,  AotUg;  I'.c.*.,  vtinte  cavm  suparim'es  ;  At.it,  left  auricle;  At.d, 
right  nuricle;  Ten.,  ventricle;  n.ar.,  liulbns  artcriotut :  ft.v.,isiniui  venosut  t  V.c.i.,  vena, 
cava  inferior;  V.k.,  vetits  hepaticcB  ;  V.p.,  venal  pulmonales  57). 


Kici.  -Jij.—'Vhu  carilhigmiih  (}  (m), 

FIG.  231.— Marey'H  tympanum  and  lever.  «,  Bearings  in  which  the  8t,eel  axis  of  the  lever  works  ;  it  can 
1x1  m'uMitX  uT  depressed  iit  will,  by  means  of  tlie  little  adjusting  lever,  the  long  ann  of  which  Is  soon  to 
stretch  liackwards  and  slightly  downwards  from  a.;  ft,  tympanum;  /,  tube  by  which  its  cavity  ooinmnni- 
caten  with  the  airdiograjih ;  this  tube  enters  the  tyn  iumum  by  a  horizontal  metal  tube  on  Its  further 
side. 


Flo.  233.— C'onU'  appumtuii.   A,  Kij«!r\'olr ;  B,  atoiKvck  ;  u,  tulio  lending  from  rcBorvolr  to  D,  tictin  cam 
itifrrinr  :   I/,  norta,  llie  cniintila  in  which  in  in  coninnuiicallon  with  tlio  niaiumiotcr ;    K,  tube  Kxaixlnl  l)y 
clip,  hy  which  iinixinini  end  of  niiuiiiiiieter  iH  ciiiHcd  ;  11,  ntyic,  wliiuh  records  tlic  ninvcnionU  of  tlio  distjil 
column  of  the  nianoniet«r  on  tlio  cyiindcr  ;    II,  lieiirt ;   K,  ll|{ftliiro,  l)y  wliich  the  tuliu  is  «oc\ired  to 
dintendwl  ccwiphngua  ;  L,  holder,  hy  which  the  (jlnjis  rod  J  ia  supiwrted  (}  63). 
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Fig.  237. — Dissection  of  the  parts  ill  relntiuii  wit.li 
tlie  vagiis  nerve  of  the  frog  on  the  right  side.  Tlie 
o^sopliagiis  is  distended  witn  a  glass  tube  alx)iit  half 
all  inch  in  width.  The  object  is  represented  of  about 
twice  the  actual  size,  a,  Right  aorta ;  B,  bulbut 
aort(B;  c,  posterior  horn  of  hyoid  bone  ;  f/.Tt.,  genio- 
liyoid  niiiscle  ;  h.tj.,  hyoglossus  muscle  ;  p,  lowest  of  the 
tliree  jietrohyoid  muscles  ;  H,  ninth  nerve :  G,  glosso- 
iih.iryiigeal  ner\'e;  r,  vagus  ;  6,  larynx  \  g&h&  oh.,  point 
to  the  space  occupied  by  the  origins  of  the  large  muscle 
(sternohyoid)  which  connects  the  hyoid  with  the  ster- 
iiuui,  as  well  as  by  the  omohyoid ;  both  of  these  muscles 
have  been  cut  away  (§  73). 


FlO.  235.— Tracings  obtained  by  recording  simultaneously  on  the  same  cylinder  the  variations  of  pressure  in 

the  right  auricle,  right 
ventricle,  and  left  ven- 
tricle, respectively.  The 
interval  between  each 
vertical  line  and  the 
next  corresponds  to 
about  a  tenth  of  a  se- 
cond. The  second  ver- 
tical line  is  just  before 
the  completion  of  the 
systole  of  the  auricles. 
The  contraction  of  the 
ventricles  falls  be- 
tween the  third  and 
fourth  lines.  It  ends 
between  the  seventh 
and  eighth ;  conse- 
quently, in  the  horse, 
the  interval  of  time 
between  the  auricular 
systole  and  that  of 
the  ventricles  is  about 
o'lS  sec,  and  the 
duration  of  the  ventri- 
cular systole  is  about 
04  sec.  (After  Chau- 
venu  ;  see  §  67.) 


FIO.  236.  —  Septum 
auricularuni  of  frog,  a. 
Muscular  fibres  ;  6,  endo- 
cardium ;  c,  free  e<lge  of 
septum;  eJci,  wall  of  ven- 
tricle; e,  right  cardiac 
branch  of  vagus  ;  /,  left 
branch ;  h,  anterior 
nerve  of  septum ;  f, 
posterior  nei-ve;  **, 
Bidder's  ganglia;  II, 
ganglia  of  ventricle ; 
§  69.  (After  Bidder.) 
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FIO.  240.— Sketch  to  lUuHtrate  the  relations  of  the 
ganglionic  cord  in  the  visceral  cavity  of  the  frog. 
The  septum  cisternal  'magn<B  having  been  divided  on 
the  right  side,  the  right  kidney  is  turned  over  towards 
the  left,  so  as  tn  expose  the  parts  concealed  by  it,  viz., 
the  aorta  and  the  ganglionic  cord  of  the  same  side. 
The  stomach  and  the  first  coil  of  intestine  are  also 
turned  over,  so  that  the  posterior  surface  of  the 
former  organ  is  j  resented.  In  this  way  the  origin  of 
the  mesenteric  artery  from  the  junction  of  the  right 
and  left  aort:p  is  brought  into  view.  On  its  surface 
nervous  filnmeuts,  which  spring  from  the  ganglionic 
cord,  may  be  traced.  These  (itervi  niescnterici)  com- 
bine to  form  a  plexus  with  similar  filaments  from 
the  corresponding  ganglion  of  the  other  side.  {See  fig. 
295.)      Liver;  rl,  right  hmg;  s,  stomach;  kidney. 

Fio.  241.— Heart,  lungs,  and  great  vessels  of  the  rabbit, 
with  the  nerves  in  relation  with  them.  (After  Ludwig, 
slightly  altered.)  V.c.d.,  r.c.s.,  Right  and  left  venm  caixe 
supi'riores  ;  the  left  vena  cava  is  represented  as  if  cut 
.way,  in  order  to  show  the  ncr^-e8.  0,  GangUnn  cervicale 
inferlus  :  1,  syinimthetlc ;  v.  vagiis;  rf,  depressor.  The 
dotted  lines  on  each  side  indicate  the  position  of  the 
chrenlc  (i  81). 


FIO.  242.— Dissection  of  the  lower  cervical  ganglion  In  the  dog,  and  of  the  parts  In  relation  with  It.  (After 
achmledeherg.l  i.  Re<!iirrent  nerve  ;  2,  common  trunk  of  the  vagus  and  sympathetic  ;  1,  phrenic  ;  4  (leading  u|v 
wards  and  \a>  the  right  from  8),  ramus  rertehralis ;  5,  communicating  branch  between  Inferior  cervical  ganglion  (6) 
and  recnrrent :  7,  trunk  of  sympivtliotic  ;  8,  first  tlMjranlc  ganglion  ;  g.ramus  cardiac's  »it/>d-(or  ;  11,  trunk  of 
va«n»  (i  81). 
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Pic.  144.— TniciiiK  (after  Schiuioileliorg)  allowing  the  effect  of  eloetrica.1  Btimulation  of  tlie  vagus  of  a  froR  under 
tlie  intlueuce  of  nicotlu.  The  line  ending  in  luiterinks  indicates  the  duration  of  the  iieriod  of  excitAtion 
(»  8'). 


Fig.  243.— Dissection  of  in- 
ferior cervical  ganglion  of  » 
rabbit.  The  pectonil  mus- 
cles and  sterno-clavicular 
ligament  have  been  divided, 
and  other  more  superficial 
parts  removed.  The  dotted 
line  indicates  tlie  middle  line 
of  the  Ixxly.  g  I,  A  lym- 
phatic gland  in  contact  with 
the  apex  of  the  lung  ;  a  «, 
subclavian  artery  ;  av,  ver- 
tebral artery  ;  v,  vagus  nerve  ; 
*,  sympathetic ;  p,  phrenic 
(«  8r). 

FIG.  246.— Respiratory  nms- 
cles  of  frog  (after  Ecker), 
*m«,  submentjilis ;  p  h,  ge- 
niohyoideus  ;  h  ff,  hyo- 
glossus  ;  s  VI,  subiuaxillaris ; 
xm",  anterior  horn  of  the 
hyoid  bone ;  p  h.  jietrohy- 
oidei ;  oh,  oiiiohyoideus ; 
'  A,  stemohyoideuB. 


FIG.  247.— Recording  Stethometer. 

A,  Tyniimnum ;  B,  ivory  knob ;  B'rod 
which  carries  the  knob  opposed  to 

B.  C,  T-tube,  by  which  A  communi- 
cates, on  the  one  hand  with  the  re- 
cording tsrmpanum,  on  the  otherwith 
an  elastic  bag  D.  The  purpose  of  the 
bag  is  to  enable  the  observer  to  vary 
the  aiiaiitity  of  nir  in  the  cavity  of 
the  tympana  at  will.  The  tube  lead- 
ing to  it  is  closed  by  a  clip  when  tlie 
iiistniinoiit  Is  in  use.  (5  P9). 
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FtO.  357.— Pflttciikofpr'n  Tiilic,  fnr  tin-  alwnnitinii  nf  ciirlKiiiic  ii.'UI  gnu  08). 
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FIO.  358.— Tmviiig  obtained  witli  tho  lovor  kywograiilt  (}  105). 


ri,ATK  xcviT. 


FIG.  265.— The  calorimeter  (<  116). 


FIO.  a6s,  bis.— Onlvanometcr  or  multiplier,  for  tliermo-electric  currents  S  119). 
Flo.  265,  bis  rt.— Wooden  frami  on.  wlilcli  the  wire  Ib  coileil. 
FIO.  265,  bis  J.— The  niftgucts. 
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EXPLANATION  OF  PLATES  XCVIII.  TO  CL 


FIO.  »9.— Tracing  drawn  by  a  lever  applied  directly  to  the  apex  of  the  heart  of  the  frog. 
Fig.  234. — Tracing  of  endocardial  prea.snre  of  heart  of  frog,  obtained  hy  Coats'  method. 

Flos.  238  a  and  6.— Synchronous  tracings  of  arterial  pressure,  and  respiratory  movement  of  air  in  trachea, 
taken  (o)  imraediatel}'  Ijefore,  and  (4)  one  minute  after,  section  of  both  vagi.  The  lever  kymograph  (flg.  257) 
was  employed.  Arterial  pressure  before  section  about  150  m.m.,  after  section  about  180  m.m.  Pulse  rate 
liefore  section  no,  after  section  260.  Respirations  before  section  24,  after  section  10.  The  characteristic  violence 
of  the  expiratory  ntovement«  after  section  is  well  shown. 

FlO.  239.— <i.  Tracing  of  arterial  pressure  of  rabbit,  obtained  with  Pick's  kjnnograph  (fig.  205)  during 
excitation  of  peripheral  end  of  divided  vagus,  with  feeble  induced  currents  (secondary  coil  far  removed 
from  primary).  Duration  of  excitation  of  nerve  indicated  by  asterisks.  4.  The  same,  with  secondary  coil 
brought  nearer. 

Flii.  243.— Tracing  of  arterial  pressure  with  Fick's  kymograph  during  excitation  of  the  central  end  of  the 
depressor  nerve  (§  82). 

Fig.  232.— (I.  Tracing  obtained  with  the  cardiograph,  when  the  button  is  applied  to  the  seat  of  impulse  of 
the  human  heart.  4.  Tracing  obtjiiiied  when  the  button  is  applied  either  outside  of  the  impulse  or  nearer  the 
sternum.  The  line  of  sudden  descent  in  4  coincides  with  that  of  sudden  ascent  in  a.  Both  are  coincident 
with  the  sudden  hardening  of  the  ventricle,  i.e.,  with  the  complete  closure  of  the  mitral  and  tricuspid 
valves  (§  60). 

FIG.  246  bis.— Tracing  of  respiration  of  frog  (§  86). 

FIO.  249.— Tracing  of  intrathoracic  pressure  (§  90). 

Fig.  248.— Tracing  obtained  with  the  stethometer  when  applied  as  in  flg.  247.  i.  Inspiration  ;  e,  oxiiiration. 
Immediately  after  a,  a  notch  in  each  of  the  curves  occurs,  the  descending  limb  of  which  expresses  the 
moment  of  cardiac  impulse.    Compare  flg.  2326  (§  89). 

Fl(i.  253.— Respiration  of  the  cat  before  and  after  section  Of  both  vagi.  The  tracing  expresses  the  variations 
of  pressure  which  occur  in  the  air  passages  during  each  respiratory  act.  In  4  the  horizontal  line  is  that 
drawn  by  the  lever  when  at  rest ;  consetiuently,  when  the  pressure  in  the  air  passages  is  less  than  that  of 
the  atmosphere  the  lever  rises,  when  it  is  greater  it  falls.  The  sudden  exi)iratory  movement  which  is  the 
most  marked  characteristic  of  the  mode  of  breathing  after  section  of  both  nerves  commences  at  e  (§  92). 

Fig.  263a.— Tracing  of  arterial  pressure  and  respiratory  movements  in  the  second  stage  of  asphyxia  by  occlvision. 
a  p.  Arterial  pressure  ;  i,  respiration.   Both  tracings  express  the  movements  of  mercurial  manometers  (^  109). 

FIO.  2634. — Slow  asphyxia.  The  lower  tracing  expresses  the  movements  of  an  elastic  Img  in  communication 
with  the  trachea  (§  110). 

FKJ8.  259-261. — Tracings  of  respiratory  movements  of  the  dog  before  and  after  curarization  (§  105), 
FIO.  262.— Tracings  of  artiflcial  respiration  and  arterial  pressure,  showing  Traube's  curves,  as  seen  with  vagi 
Intact  (^i<^). 

FIO.  264.— E/Tect  of  a  single  injection  of  air  in  a  ourarized  dog,  after  long  discontinuance  of  artiflcial  respiration 
(i  ml. 

F108.  3^  and  335. — Excitation  of  the  central  end  of  the  vagus  in  the  rabbit  (§f  102  and  103). 
FIU.  356.— Excitntion  of  the  conlral  end  of  the  su|)erior  laryngeal  nerve  (J  194), 


Plate  CIT. 
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266.— Diagram  of  a  frog,  to  aliow  the  lines  of  incisloa  necessary  In  various  ob'erVationa. 


FIG.  267. — Diagram  of  tlie  mus- 
cles of  tlie  leg  of  a  frog,  posterior 
surface,  a,  triceps  fenioris  ;  6, 
biceps  feiiioris;  c,  aenii-membra- 
nosus  ;  d,  coccygeo-iliacus  ;  c  /, 
teudo  acliilUs ;  g,  gastrocne- 
mius ;  A.  head  of  giistrocneiuius  ; 
k,  pcroneus  (the  muscle  also 
marked  k  in  front  of  ami  partly 
liidden  by  the  preceding  is  the 
tibialis  anticus);  !,  rectus  in- 
ternus ;  m,  glutajus;  11,  pyri- 
formis ;  r,  coccyx  ;  .v,  iliTini  ;  a', 
vastus  extcrnus. 

FIO.  268.— The  nervcinuBclc 
preimratlon.  K,  end  nf  fetnur ; 
N.sciatic  nerve;  I,  tendo  ncliillis; 
t',  attachment  of  sniallcr  tendon 
of  (jiistrocnemius  (o  fcnmr. 
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KUJ.  jeQ.— Myi)|{riii)liloii  of  PflUger. 
Tliu  ini)l»t  chiimber,  which  In  eup- 
porU'd  hy  Urn  liirgo  pillar,  iiiul  from 
which  tlio  thifiiil  h  ih'HcmulB.  i»  not 
Hliuwn.  The  lever  a  iikivuh  froiily  oil 
Um  two  pilliirH  bb.  At  /  thu  roil  a, 
liuiiriiiK  tliu  moviihlo  Hlylo  d,  with 
lla  luiiviiblu  couiitorpoiso  ff,  swiiiBii 
oiisily.  At  thu  opposlto  unil  of  tlio 
lovor  islhcheavycomilorpolBOC.  The 
iiiilleil  heiul  on  thiisiilo  of  oiicot  the 
pilliirs  b  rotates  the  lower  of  the 
two  bars  amnccting  6  and  b.  A  silk 
thread  ia  carried  from  «  to  this  liar. 
I5y  turning  the  milled  head  the  stylo 
may  thus  he  allowed  to  fall  uixm  or 
remove  away  from  the  recording 
snrface  as  desired. 


Fig.  270. — The  moiat 
chamber,  with  the 
nerve-muscle  prepar- 
ation, uon-polarlzable 
eleetrotles,  electrwle- 
bexirer,  and  lever  in 
position  reiuly  for 
an  observation.  The 
ghiss  cover  is  not 
shown. 


Fig.  270  bU.  —  Simple 
spring  myograph  of  Jfarey, 
arrjuiged  hori2ontally. 
(Sec  ch.  xlx 


Plate  CIV. 


Flo.  s7i.—0rdiuary  electrodes.  The  pair  oil  tlie  right  hiiud  being  tlie  imir  spoken  of  in  the  text  as  ciUN  cd  ;md 
sliieUletl. 

Fig.  272.— a  uon-polarizal)le  electrode  iii  the  bearer. 


Fig.  271.— Ends  of  non-polarizable  electrodes.  A,  with  the  clay  plug  iprojectia?  lieyoud  tlie  glass  tube;  B,  with 
the  end  of  the  glass  tul>e  closed  and  bent,  a  hole  being  drilled  in  the  tube  at  6',  to  exi)o8e  the  plug ;  C,  oblique  eud 
with  the  clay  plug  flush  with  the  glass  tube. 

FlC.  274.— Kronecker's  forceps. 


Platr  CV. 


Fig.  277.— The  recording  tuning  fork. 


FIG.  278.— 
Diagram  of 
the  muscles  of 
the  tliigh  i)i  a 
frog,  anterior 
surface,  s,  s«r- 
torius ;  ad.m., 
adductor  mag- 
nus ;  r.L,  rec- 
tus intemus 
major ;    v.  i., 

vastus  intemus,  ad.  I.,  adductor  longus ;  ad.  b.\  adductor 
brevis  ;  t,  rectus  internus  minor. 

FIO.  280.— Mus3le  in  a  trough  bearing  two  levers,  iu  ordor 
to  show  the  wave  of  muscular  contraction.    To  the  left 
are  seen  the  pointed  electrodes  and  the  damp  f.i8teuing  the  muscle 
thread  connected  with  the  lever. 


At  the  other  end  jf  the  muscle  is  the 


FIG.  281.— A  different  disposition  of  the 
levers,  intended  to  show  the  same  thing. 
The  levers  seen  below  the  platform  on  to 
which  the  muscle  is  fastened,  are  connected 
with  slips  which  p.Tss  round  the  muscle 
at  different  parts  of  its  length. 


Fig.   279.  —  Dia- 
gram of  a  muscle 
curve  as  drawn  on  a 
travelling  surface, 
c,  the  line  described 
by  the  point  of  the 
lever  connected 
with  the  muscle ; 
a,  the  hue  described 
by  marking  lever; 
4,  thelinedescrlljed 
by    the  tuning- 
fork.   Tae  vertical 
line  m  marks  the 
moment  of  stimu- 
lation, m'  the  be- 
ginning,  TO  2  the 
maximum,  and  1113 
tbe    end   of  the 
contmction  of  the 
musclo. 
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FIO.  282.— Diagram  of  the  curve  of  teta- 
nus. 6,  the  line  drawni  by  tlie  point  of 
tlie  lever  connected  with  tlie  muscle  ;  a. 
the  line  of  the  marking  lever.  The  record- 
ing surface  is  supposed  to  be  moving 
slowly.  The  line  rii  marks  the  commence- 
ment of  stimulation,  and  also  of  the  con- 
traction (the  movement  not  beinf^  suffi- 
ciently rapid  to  show  the  latent  period); 
ml,  the  cessation  of  stimulation  and  the 
commencement  of  relaxation ;  m3,  the 
return  of  the  muscle  to  its  former  length. 
The  straight  line,  which  is  the  continua- 
tion of  b  from  m  to  7n3,  is  the  line 
which  would  have  been  described  by  the 
muscle  in  the  absence  of  all  contraction. 


Fig.  283.— Lower  part  of  large  figure. 
Curve  of  tetanus,  showing  the  individual 
contractions.  Below  are  seen  the  vibra- 
tions of  a  recording  tuning-fork. 


Fig.  284.— Upper  part  of  large  figure. 
Curves  illustrating  the  increased  extensi- 
bility of  a  muscle  during  tetanu.s. 


Fin.  385.— MuRolofl  and  nervei  of  frog, 
arranged  for  the  cx|>crinient  of  the 
"  rlieoflcoplc  frog.*' 
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FlU.  286.— Sir  W.  Thomson's  ),'alvivncniieler  inul  suiile, 

FIG.  ag?.— The  shunt 
u(  the  galvanometer. 


FIG.  288.— Diagram 
ilhistrnting  the  "natu- 
ral "  current  in  a  piece 
of  mnsule.  The  equator 
is  marked  by  the  posi- 
tive siK".  and  the  mid- 
points of  the  trnn.sverse 
.lections  bj'  the  negative. 
The  arrows  denote  the 
direct. on  of  the  ctirrent 
through  the  galvano- 
meter. Tlie  huger  curves 
denote  the  stronger  cur- 
rents, and  lies  verbid, 
««,  jire  two  points  on  the 


gitudinal  surface  etiuidistant  from  tJie 
e(|uator;  betneen  them,  therefore,  there  is  no  current. 
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KUi.  .189.— Arrangement  of  a  nerve  on  non-polariaible  electrodes  in  a  best 
'uitcd  for  the  demonstration  of  the  natural  currents  in  a  nerve, 

KIC.  sqo.— D'agram  lUustrating  olectrotouus.  /I'/i,  the  polarlrlng  electrodes; 
'in',  6  ft',  electrode.^  H(i  placed  as  to  show  the  etrects  of  the  natural  current  on 
a  galvanomotor  at  each  end  of  the  norvo  wlieu  the  polarizing  current  is  In 
the  direction  of  the  arrows  in  the  figure;  the  natural  current  of  a  n'  Is  In- 
(•rna»ed,  asshown  liy  the  jwillve  sign,  while  that  of  6  *'  Isdccrca-cd,  as  shown 
by  the  negative  sign. 
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FifJ.  295.— Diagram  of  the  nen'ous  system  of  a  frog— anterior  (or  Inferior)  riew.  i,  2,  3,  &c.,  to  10,  Cranial  nerves 
in  order.  Va,  ophtlialiulc  branch ;  n,  palatine  nerve ;  I'c,  Biipnrior  maxillary;  I'rf,  inferior  maxillary;  Ve 
tymjinnic  nerve,  which,  after  Joining  with  the  ramus  communicedix  of  the  vagns,  goes  to  form  F,  the  facial  ner\'e. 
I'ff,  ganglion  g.isscrii.  A' 1—4,  branches  of  tenth  pair  ;  A' i,  communicating  branch  with  tym])iinic  nerve;  JTa 
gl^Mupharyngeal  nerve  ;  X  3,  nerves  to  stomach  and  intestines ;  A'  4,  cutaneons  braach  ;  A'  (»',  ganglion  of  vagus 
J/,  si)inal  cord  ;  i'  to  10',  spinal  nerves  In  onler ;  ,S  i  to  Sio,  symiJ-Uhetic  ganglia,  nnin tiered  according  to  the 
norves  with  which  they  conmnmlcate  ;  Xc,  crural  nerve  ;  iVi,  sciatic  nerve.   (After  Eeker,  plightly  altered.) 

Flo.  296.— View  of  the  brain  of  a  frog  from  above,  enlarged.  I..0!.  olfactory  lobes ;  Jf.c.  cerebral  hemispheres. 
O.p.  pineal  ))ody  ;  Th.o.  optic  thnlami  ;  L.op.  optic  lobes ;  C.  cerebellum  ;  M.o.  Medulla  oblonga'a  ;  S.rh.  siuus 
rhomboidalis. 

FIG.  yy?.— Commutator. 


Platk  ex. 


FIO.  29S. — The  Rheochord.  Tlie  diagram  represents  the  end  of  the  hoard  on  which  the  resistance  wires  are 
stretched.  a,b,  c.d,e,/,g,  are  brass  blocks  which  would,  if  it  were  not  for  the  wires,  be  insulited.  From  the 
block  i  a  germaii  silver  wire  (the  cnni-se  of  which  is  indicated  by  the  dotted  litie),  after  turning  round  an  ivory  pia 
at  I,  returns  to  c.  From  ca  similar  wire  of  exactly  the  sjime  length  returns  to  d.  From  d  a  wire  three  times  the 
length  returns  to  e ;  e  and  /  are  connect-ed  by  a  wire  five  ti  mes  aa  long.  From  each  of  the  blocks  a  and  6  platinum 
wires  extend  to  the  fxirther  end  of  the  board,  n  distance  of  more  than  a  metre,  which  are  insulated  at  their 
extremities.  They  are,  however,  in  metallic  connection  by  means  of  a  slide  ("  travelling  mercury  cup.s  ")  sliowni  in 
the  diagram.  According  to  the  distance  of  the  slide  from  a  and  6,  which  can  be  measured  by  a  scale  on  the  board, 
the  resistance  between  a  and  b  can  be  varied.  When  tlie  slide  is  as  far  as  it  will  go,  the  resistance  is  equal  to  that 
between  6  and  c,  or  c  and  d.  ^Vhen  the  slide  is  pushed  up  to  a  b,  the  total  resistance  of  the  rheochord  is  twenty 
times  as  great  as  between  6  a«dc.  If  plugs  (not  shown  iu  the  d  agriin)  are  inserted  between  e%ch  block  and  its 
neighboor,  the  resistance  is  nil.  (See  p.  347.) 

Fig.  299.— Double  key. 


FjG.  300.— Du  Bols  Rejniiond'a  key. 
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PIO.  314.— HyUrochlorata  of  xanthine. 


FIO.  30S.— Ui^lc  nclil. 
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Fig.  306.— r,  iwtato  starch  ;  W,  wkeiit  ubircli ;  R.  rice  stnrch ;  A,  anowioot  starch. 


Fig.  307. — After  Bernard.  Nerves  of  the  submaxillary  and  sublingual  rtlands  of  the  dog.  N.  Submaxillary 
Gland.  O.  Sublingual  gland.  J  ai.  Wharton's  duct,  in  wliicli  a  cannula  has  been  placed.  J  L.  Duct  of  the  sub- 
liugvial  gland,  also  furnished  with  a  cannula.  T,  S,  S'.  The  lingual  branch  of  the  fifth  none.  F.  The  facial  ner\'e. 
c.  Chorda  tyuipani.  g.  The  subujaxillary  ganglion.  7.  The  superior  cervical  ganglion.  P.  Sympathetic  twig 
passuig  from  the  ganglion  to  the  submaxillary  gland,  j.  Internal  maxillary  artery.  V.  Vidian  nerve.  I.  Branch 
of  the  lingual  nerve  ramifying  in  the  breccal  mucous  membrane. 


'  Flo. -jc«.— After  Bernard.  Veins  of  thi- snlinmxlllary  itlanil.  Subninxilhiry  gland.  J.  .Jugular  vein,  dividing 
inU)  two  branches,  J' and/',  which  inuw  along  the  borders  of  the  gland,  d.  Anterior  vein,  and  <r  ponte'rlor  vein 
from  the  gland.  ' 
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Kf<i.  ^r/j.— After  Bcniunl.  I)i«scctiim  of  the  iiervPH  of  the  sulmmxillary  gland  in  tlio  dug.  fi.  Sniiniiixillary 
gkiml,  fnini  which  issues  the  duct  K,  acconipanioil  iit  tlrst  by  the  loljiiles  of  the  sublingual  gliind.  which  farther  nil 
hns  a  seinntte  dnct.  C.  Common  carotid  artery.  I,.  Lingual  artery.  O.  Artery  of  the  gland.  It  springs  from  the 
facial  artery  near  Us  origin  from  the  external  carotid.  II  IT.  Tlie  hyjxjglossal  nerve,  ciit  across  t4>  oxiX)8e  the 
siilwrior  cen  ical  ganglion  which  lies  lieneath  it.  V.  The  vagus.  P.  A  sympathetic  fllaniunt,  which  is  connected 
alxjve  with  the  suiwrior  cerv  ical  ganglion,  and  Joins  tlie  vagus  lower  down.  1).  Branch  of  the  first  cervical  nervo 
anastoniosing  with  the  superior  cervical  ganglion.  R  R.  UlossopUaryngeal  nervo.  I.  Anterior  hranclies  of  the 
sii)wriiir  c(n-\'iml  ganglion  forming  the  inter  carotid  plexus  which  accomiuuiles  the  external  cai-otid  art*>ry.  I>.  A 
small  syiiipathetic  twig  which  ascends  to  the  stihmaxillary  glaiiil,  liccompanyiiig.-it  llrst  tiio  inferior  artery  o.aiul 
rtuotht  r  glandular  artery  'i.  HyniiKithctic  niauients  from  the  same  rftumro  accom]winying  the  facial  artery  and 
forming  anast<inii>Bes  with  the  mylo-liyoid  branch  of  the  llftii.  II.  Tliv  lingual  nerve,  from  the  posterior  iui|iect  of 
which  the  chorda  tyminui  T  arises  and  passes  liackwards  to  be  distrlliiiled  to  the  gland  fi>rniing  amutonioseswilh 
fllameiit>u(  the  tym|<ithctic.  S.  External  divisluii  uf  the  spinal  luiccssory  nerve. 
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Fig.  310.— After  Bernard.  Anatomy  of  the  parts  exposed  in  operations  on  tlie  submaxillary  gland.  The  pos- 
terior half  of  the  digastric  muscle  has  been  removed.  IM.  Anterior  half  of  the  muscle  drawn  aside  by  a  hook. 
M'.  Insertion  of  the  posterior  half,  which  has  been  removed  in  order  to  expose  tlie  carotid  artery.  1 1'.  Sympathetic 
filaments.  G.  Submaxillary  glaud  drawn  aside  by  a  hook  in  order  to  show  its  deep  surface.  H.  Submaxillary 
and  sublingual  ducts.  J.  Trunk  of  the  external  jugular  vein.  J'.  Branch  of  the  jugular  vein  passing  behind  the 
gland.  J".  Branch  of  the  jugular  vein  passing  in  front  of  the  gland,  cut  across.  D.  A  vein  issuing  from  the  sub- 
maxillary glaud.  t  v.  Carotid  artery  accompanied  by  a  sympathetic  filament  on  either  side ;  only  one  filament,  t, 
's  distinctly  shown  in  the  engraving.  F.  Origin  of  the  inferior  artery  of  the  gland,  p.  Hypoglossal  nerve. 
L.  Lingual  nerve.  T.  Chorda  tynipani  going  to  the  submaxillary  gland.  S  S'.  Mylo-hyoid  muscle,  cut  across  to 
show  the  lingual  ner^-e  and  the  salivary  ducts  which  lie  beneath  it.  U.  Masseter  muscle  covering  the  angle  of  the 
lower  jaw.   2.  Origin  of  the  mylo  hyoid  nerve,  which  is  hidden  by  the  reflected  digastric  and  mylo-hyoid  muscles. 


'y/////////////////////j 


FIO.  311.— Ciastric  cannula  seen  in  section,  and  key.  A,  outer  flange;  B,  inner  flange;  C,  projecting  points 
by  which  the  outer  can  be  screwe<l  round  on  the  inner  tube,  so  as  to  increase  the  di.ntiuice  between  the  flanges. 
D,  D,  Lf  the  key  by  which  the  tube  Is  turned.  It  consists  of  a  circle  of  metal,  with  two  slits,  U  and  D,  into 
which  the  projections  C  i«i8s.  It  is  attached  by  a  cross-bar  to  a  handle  E,  wliich  is  about  six  or  eight  inches  long 
chough  cut  short  in  the  engraving.  ' 


Fm.313.— Taurliii!. 


Kl(J.  in.— llippario  acid. 


Plate  CXV, 


FIG.  314.— Cliolesterin. 

FIG.  3i5.-Poiiito£  the  instrument  useO  for  puncturing  the  {ourth  ventricle  to  produce  diabetes, 


Flo.  3r6.— After  Bernnrd.    Section  of  a  riiljliit'a  lieiul,  sliowinjj  tlio  direction  taken  by  the  instrument  In 
pnncturiuK  the  fourth  ventricle,    a,  cerel>ellHni ;  b,  origin  of  llie  Heventli  nerve;  c,  8i>inul  cord;  li,  origin  of  tlin 
VRjpm;  «,  iMiiut  wlicre  the  instrument  enters  tlie  criuiiuni ;  /,  tlio  instrunieut ;  fj,  tlie  fiftli  nerve;  h,  auditory 
ciiinl ;  i.  extremity  of  the  instninient  reaching  tlie  niedulia,  after  having  iiasscd   thnuigli  tiie  cerebellum 
k,  uucipitnl  veiiouB  sinus ;  I,  coriioru  ((uadrigemiua ;  in,  ttiu  ijraiu ;  n,  section  of  tlie  atlas. 


Plate  CXVI. 


Fin.  317.— Arrangement  of  the  cannula  in  a  temporary  pancreatic  fistula.  A,  the  chief  pancreatic  duct  of 
the  (log  directed  trausrersely  ;  a,  insertion  of  the  pancreatic  ducts  into  the  intestine ;  the  insertion  of  the 
smaller  duct  is  higher  up,  and  is  marked  by  a  line  without  a  letter;  a',  a  hr.mch  of  the  larger  duct  within  the 
gland;  a",  lig.-vture,  fastening  the  cannula  T  to  the  hitestine ; //,  is  a  thread  by  which  the  cannula  is  fastened 
into  the  pancreatic  duct ;  I,  is  the  intestine ;  P  P',  the  pancreas  ;  T,  the  silver  cannula ;  K,  the  stopcock,  for 
lettuig  out  the  pancreatic  juice  which  has  accumulated  in  the  india-rubber  bag ;  V,  an  india-rubber  hag,  tied 
to  the  outer  end  of  the  cannula,  and  used  for  collecting  the  juice. 


Flo.  318.— The  left-hand  diagram  shows  the  method  of  stitching  up  the  end  of  the  divided  intestine  so  as  to  foi-m 
a  cul-de-tac  in  Thlry's  fistula.  The  right  hand  figure  shows  the  method  of  stitching  together  the  divided  intestine. 
The  two  black  dots  in  the  middle  of  the  pieces  already  joined,  indicate  the  position  of  the  mesenteric  vessels. 
The  first  stitch  should  surround  these  vessels  and  seri  e  as  a  ligature  for  them.  Five  or  six  similar  stitches  at 
each  side  of  the  first  serve  to  join  the  one  edge,  as  shown  here.  The  two  ends  of  intestine  are  then  pulled  into 
the  same  straight  line  and  the  junction  finished,  as  shown  in  fic.  319. 

FIG.  319.— Shows  the  method  of  applying  the  final  stitches  to  join  the  divided  intestine  in  Tbiry's  fistula.  The 
two  ends  of  intestine  are  represented  as  entirely  ajiart,  but  the  other  half  of  the  circumference  must  be  understood 
to  l>e  already  sewn  together  in  the  manner  shown  in  fig,  318. 
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PIO.  3ao.-Mllk. 


Pifl,  321.— Uolontrum. 


Plate  CXVII. 


FIG.  324.— Oxalate  of  urea.  FIG.  325.— BlowiJip  flame,   a.  rednciiig,  6,  o.\idizmg  jmrtof  the  flaiue. 


Fig.  326. — Piece  of  glass  drawn  out  to  form  a  pipette. 


ft- 

FIG.  327. — A  tube  ilrawn  out  in  order  to  seal  it.  The  operation  is  completed  by  directing  the  point  of  a  blonTpipe 
flame  ou  the  point  a,  and  drawing  the  two  ends  of  the  tube  rapidly  apart. 


Fig.  328.— Solution.   The  beaker  is  supported  ou  wire  ^  nt  it  (mm  cracking. 

Flti.  -^jij.— Apparatus  for  preventing  loss  by  evaporatiuii  iluiiiig  piuluugcd  ebullition.  K,  the  flask  in  which 
the  liquid  Is  boilc<l ;  F.  a  Lleblg's  condenser ;  /,  a  glass  tube,  which  connects  E  and  V ;  t  and  t,  two  India-rubber 
tubes,  which  convoy  a  stream  of  water  to  and  from  the  condenser.  The  vajiour  from  K  is  condensed  in  F,  and 
runs  l>a<;k  Into  E.  Any  of  the  coikIcmsccI  lliiuid  that  juisses  beyond  the  bend  of  tlio  gluss  tube  I),  which  is  connected 
to  the  upjjer  end  of  K,  Is  collected  in  the  small  vessel  below,  li,  inutses  to  tlio  bottom  of  tlie  vessel,  and  sut  soon 
as  any  (|uantlty  of  liquid  accumulates  In  it,  the  flame  may  bo  removed  from  under  F.  ;  a  vacuum  thou 
fomi'^  in  1',  ;'ti'l  Ml'-  t  uhIm  w  1>:u1(  into  it. 


Plate  CXVIII. 


FIG.  330.— 8nucepan  iiseil  iis  11  water-butli. 

FIO.  331. — Bunsoii's  gas  reffuliitor  na  iiiudlflcil  by 
Qoiasler.  a,  ia  a  wido  glass  ttibo  lUvUlud  into  two 
jiarts,  im  upiwriuiil  lower,  by  a  liurizimUilsoiitiim,  fmiii 
which  a  tubo  nnis  down  nearly  to  the  bottom  of  the 
lower  one.  The  upper  division  and  part  of  the  lower  one 
is  lUleilwith  mercury.  4,  is  a  glass  tubo  passing  tlirough 
the  cork  of  a,  and  connected  at /and  e  with  the  gas  pipe 
and  the  t>urner.  c,  is  an  inner  glass  tiilie  whose  edges 
are  hiteil  to  those  of  b  at/,  fl,  is  a  small  hole  in  c, 
allowing  suflleient  gas  to  pass  through  it  to  prevent 
the  flame  from  being  extinguished.  The  gas  enters 
at  /  and  passes  through  the  inner  tubo  c  to  the  burner 
by  0,  or  vice  vcrsd.  The  instrument  is  set  by  warming 
it  to  the  desired  temperature,  and  then  pushing  down 
J  till  the  end  of  c  touches  the  mercury.  The  gas 
is  then  prevented  from  passing  through  c,  and  only 
enough  passes  through  the  hole  d  to  keep  the  flame 
alive,  till,  the  instrument  becoming  cooler,  the  mercury 
contracts,  and  allows  the  gas  again  to  imss  through 
the  lower  end  of  0. 


at 


FIG.  j-^s.— Water-bath  for  experi- 
ments on  digestion,  o)  for  evapor- 
ating at  a  constant  temperature. 
TIris  consists  of  two  parts,  the 
bath  itself,  i,  andau  apparatus,  a, 
for  keeping  the  water  in  the  bath 
at, a  constant  level,  a,  is  a  large 
flask  containing  water,  b,  c,  is 
a  straight  glass  tube  open  at  both 
ends,  d,  e,/,  is  a  bent  tube  with 
limbs  of  eiiual  length.  The  end. 
c,  is  put  at  the  level  at  whicli  the 
water'in  the  bath,  i,  is  to  remain. 
Both  ends,  dand/,  are  about  an 
inch  below  c,  and  thus  form  a 
3yi)hon,  the  effective  difference 
between  whose  limbs  is  the  verti- 
c<il  distance  between  c  and  d,  or 
about  an  inch.  Whenever  the 
water  iu  i  falls  below  the  level 
of  c,  the  syphon  acts,  and  water 
runs  through  it  until  the  level  in 
i  is  as  high  as  c,  when  it  ceases. 
g,  is  opposite  a  thermometer  for 
ascertaining  the  temperature  of 
the  bath.  A,  is  a  gas  regulator. 
The  one  represented  here  differs 
somewhat  from  that  iu  fig.  331,  but 
is  more  expensive  and  has  no 
advantage  over  the  other,  i,  is 
the  water-bath  of  galvanized 
zinc  or  tin.  The  dotted  line 
represents  the  level  of  the  water.  It  is  covered  by  a  l.irgc  plate  perforated  with  holes,  in  which  beakers  confam- 
Ing  digestive  fluids  or  evaporating  basins  can  bo  put.  The  centre  one  is  the  largest,  and  contains  the  test-tube  rack. 
When  not  in  use  the  holes  are  covered  by  plates  of  zinc.  The  perforated  plate  itself  can  be  removed,  and  a  large 
dialyzer,  flg.  337,  put  in  its  pljice,  when  digestion  .-uul  dialysis  are  to  be  carried  on  at  the  same  time.  I,  is  a  tin 
rack  for  holding  test-tubes  iu  which  digestive  fluids  are  placed.  The  holes  in  the  upper  plate  of  the  rack  are 
numbered,  so  that  the  tubes  may  be  recognised  without  the  necessity  of  attaching  a  label  to  them.  Those  in  the 
lower  plate  are  much  smaller  than  iu  the  upi)er,  and  serve  only  to  prevent  the  tubes  from  slipping  aside. 


FIO.  333-  < 


Byi>hun  In  washing  proolpltatrs  by  deeantation. 


Plate  CXIX. 


Fig.  334.— Screw-i)re»s.  The  substance  from  which  the 
fluid  is  to  be  expressed  is  wrapped  iu  strong  flannel  or 
calico,  and  the  liquid  which  oozes  out  is  collected  as  it 
runs  from  the  small  spout. 

Fig.  335.— Bunsen's  water  air-pump.  This  consists  of  a 
wide  glass-tube  a,  into  which  another  tube  b,l/,b'\  ptifises 
air-tight,  c,  is  an  india-rubber  tube  connecting  a  with  the 
water  supply,  d,  is  a  clamp  to  stop  the  flow  of  wjiier 
through  c.  e,  is  another  clamp  to  regulate  the  flow.  /, 
is  a  reservoir  to  prevent  any  water  which  may  accidentally 
come  over  from  getting  into  J.  g,  is  a  plug  to  let  out 
any  water  from  /.  h.  is  a  screw  for  connecting  a  air-tight 
to  a  piece  of  tubing,  which  should  pass  32  feet,  if  possible, 
below  the  level  of  a.  i,  is  a  piece  of  strong  india-rubber 
tubing  to  connect  the  air-pump  withy,  the  bell-jar,  to  be 
exhausted.  The  water  rushes  iu  at  c  and  down  h,  carrying 
bubbles  of  air  with  it,  as  showu  -Ji)posite  a,  till  the  exhaus- 
tion is  complete,  ft  is  represented  <ts  half  full  of  water. 
A,  a  funnel  fixed  air-tight  in  the  india-rubber  stopper  of  J. 
1,  a  small  cone  of  platinum  foil  to  prevent  the  filter 

from  being  broken,  m,  a  plate  of  ground  glass,  n,  a  beaker  to  receive  the  filtrate.  N,  a  manometer  to  measure 
the  degree  of  exhaustion.  0,  a  piece  of  platinum  foil  of  the  prosier  size  and  shape  to  make  the  cone,  /.  s,  a  mould, 
and  a  stamp,  to  give  the  propershape  to  the  cone,  I.  p,  is  acone  of  porous  earthenware  used  as  a  funnel.  9,  is  a 
piece  of  wide  india-rubber  tubing  stretched  over  the  funnel  r,  and  holding  the  cono  p  air-tight,  r.  Is  a 
fuujiel  inseiled  into  the  stopper  of  ii  bell-jar.  The  bell-jar  may  either  be  exhausted  by  means  of  a  tube  iu  the 
stojjper,  likey,  or  by  a  tubulature  in  tlie  side,  as  is  supposed  to  be  the  cfise  witli  tliat  holding  r. 


Flo.  3-)6.— Plaiitanioui'ii  funnel  for  kcciiing  fluids  Iiot  during  filtratioti.  It  may  also  lie  used  to  keep  liquids  at  the 
freezing  |k>int  during  Hltration,  by  substituting  ico  for  hot  water.  There  are  two  kinds  of  these  funnels.  One  of 
them  h;ui  simply  a  widco|ieuliig  ainivc,  and  anarrow  one  below,  which  is  closed  by  a  cork  tli rough  which  the  tulm 
of  aglaas  funucl  pnxscK.  The  glass  funnel  which  contains  the  filter  is  thus  in  direct  contact  with  tlie  warm  water  or 
Ice  with  which  the  inct^il  funnel  Is  tilled.  The  other  form  has  a  copper  funnel  in  the  situation  of  the  dotted  line 
and  In  this  the  glass  funnel  Is  placed.  The  glass  funnel  Is  therefore  only  Indirectly  surrouiuled  by  the  water  or  loe 
on  the  apparatus,  and  its  teniperaturo  can  therefore  not  bo  so  exactly  regulated,  but  it  oan  bo  removed  with  great 
facility  and  another  put  in  Its  p1iM;e,  which  isnot  the  cfiso  when  the  other  fonn  is  employed. 

Fl(l.  337.— DIalyzer  of  guttJi-iwrcha.  The  iipjKT  figure  shows  the  dlalyier  with  the  parchment  )inper  stretcheU 
over  it.  The  biwer  shows  It  In  use  floating  on  water. 


Plate  CXX. 


FIO.  339.— Hot  air  bath  for  drying  precipi- 
tates, &c. 


Fig.  338.— Dialyzer  suspended  in  water. 


FIG.  340. — Bell-Jar  and  dish,  containing  sulphuric  acid 
for  drying  and  cooling  suhstances. 


FIG.  341.— Metliod  of  drying  precipitates. 


FIG.  34i2.— Platinum  triangle  stretched 
upon  a  larger  iron  one  for  ignition. 

FIG.  343.— Specific  gravity  bottle. 

FIG.  344.— Specific  gravity  bottle. 

FIG.  345.— Bottle  for  taking  the  spe- 
cific gravity  of  small  quantities  of 
liquids. 


FIG.  342. 
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Plate  CXXI. 


FIG.  346.  FIG.  347. 


FIG.  346.— Mwmuriiig  fli.sk.  (Kiuiu  Stilton  s  Hondbuuk  o£  Volumetric  Aimlysis.) 
FIi:.  347.— Test  mixer.   (From  Sutton'i  Hniidbouli  u(  Volumetric  Aiiiilysis.) 
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Flc,  34B. 


Flu.  349. 


FlfJ.  3t8.— Pipettej.  (From  Sutton's  Hnndbook  of  Voluiiietric  Anolyais.) 

Fid.  349.-Mo)ir'«  burette.  (From  Sutton's  Handbook  of  Volumetric  Analysis.) 


Pl,ATE  CXXIII. 


FIG.  350.  FK;.  351. 


Ft8.  3S0.— From  Sutton's  Hiuidbook  of  Viilunietric  Analysis.  The  figure  to  the  left  shows  tlie  elliptical  appear- 
ance presented  by  a  line  roimd  a  burette  or  by  the  surface  iil  fluid  in  it,  wlien  the  eye  of  the  observer  is  above 
it.  The  figure  to  the  right  shows  the  curved  surface  of  fluid  in  a  tube.  In  reading  off  its  level,  the  lower  border 
of  the  dark  zone  must  coincide  with  the  graduation  of  tlie  burette  as  in  the  flgure,  where  the  dark  line  stretch- 
ing across  the  tube  indicates  one  of  the  gnuhmted  lines  upini  it. 

FIG.  331.— Erdmann's  float.    (From  Sutton's  Handbook  of  Volumetric  Analysis.) 
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FUl.  353.  Fifi.  353. 


FIO.  352.— Stand  for  burettes.   (Fniin  Sutton's  Hnudbuok  of  Volumetric  Aiinlysls.) 

Flo.  353.— ,S</c<r/i«roi»<!«<;r.  «  and  b  are  two  Nlcol's  prisms,  one  of  which,  6.  Is  fixed,  and  the  other,  <t,  Is  movablo- 
2,  is  an  indicator  t4)  show  the  position  of  a.  »  »,  Is  a  circular  graduated  disk  for  mejisTiriug  the  rotjition  of  a.  9,  Is  a 
quartz  idnto  roniiwsed  of  two  pieces,  p.  Is  a  single  jilale  of  quartz.  I  and  n,  are  the  scale  and  vernier  of  the  conipen\ 
sator.  r,  the  screw  by  which  the  c  iUipensatur  is  adjiisleil.  r  anil  r',  are  the  two  (|uartz  prisms  of  which  the  com- 
{ivnsat^ir  coiisistM.   0  o,  Is  the  space  for  containing  the  tube  of  fluid  for  exaniiniitiou. 
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